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MILISLAV  DEMEREC 


January  11, 1895-April  12, 1966 

BY  BENTLEY  GLASS 


In  the  year,  1919,  when  a  certain  young  Yugoslav  agricul¬ 
tural  student  came  to  Cornell  University  to  pursue  gradu¬ 
ate  study  in  genetics  under  R.  A.  Emerson,  the  first  great  dec¬ 
ade  of  American  genetical  studies  was  just  drawing  to  a  close. 
The  ensuing  four  and  a  half  decades,  to  the  time  of  his  death, 
have  been  identified  with  Milislav  Demerec’s  own  career  and 
contributions  as  with  few  others.  He  was  among  the  dozen  or  so 
geneticists  whose  work  has  made  the  United  States  preemi¬ 
nent  in  this  biological  science.  His  own  contributions  reflected 
not  only  great  profundity  in  seizing  upon  the  most  important 
problems  for  investigation  but  also  great  flexibility  in  shift¬ 
ing  from  one  area  of  significance  to  another,  at  the  cost  of 
abandoning  tried  techniques  and  acquiring  skill  in  entirely 
new  ones.  Yet  equally  important  to  the  advancement  of  science, 
along  with  his  investigations  and  discoveries,  were  his  gifts  of 
scientific  leadership  and  administration.  No  account  of  his  life 
must  ignore  their  value. 

Milislav  Demerec  was  born  in  Kostajnica,  Yugoslavia,  on 
January  11,  1895.  He  graduated  from  the  College  of  Agri¬ 
culture,  Krizevci,  Yugoslavia,  in  1916  and  held  a  position  as 
Adjunct  at  the  Krizevci  Experiment  Station  until  1919,  when 
he  came  to  the  United  States  to  study  at  Cornell  University.  He 
received  the  Ph.D.  degree  in  genetics  from  Cornell  in  1923, 
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having  worked  as  assistant  in  plant  breeding  during  several 
years  of  his  graduate  study.  In  1923  he  joined  the  staff  of  the 
Department  of  Genetics,  Carnegie  Institution  of  Washington, 
in  Cold  Spring  Harbor,  New  York,  as  a  Resident  Investigator. 
He  was  appointed  Assistant  Director  in  1936,  Acting  Director 
in  1942,  and  Director  in  1943.  From  1941  he  was  also  Director 
of  the  neighboring  Biological  Laboratory  of  the  Long  Island 
Biological  Association,  which  was  later  renamed  the  Cold 
Spring  Harbor  Laboratory  of  Quantitative  Biology. 

On  June  30,  1960,  Dr.  Demerec  retired  from  the  director¬ 
ship  of  the  Department  of  Genetics  of  the  Carnegie  Institution 
of  Washington,  and  joined  the  research  staff  of  the  Brookhaven 
National  Laboratory  as  a  Senior  Staff  Member.  There  he  con¬ 
tinued  his  program  of  research  in  bacterial  genetics  until  the 
end  of  1965.  He  then  became  Research  Professor  of  Biology  at 
C.  W.  Post  College  of  Long  Island  University,  and  remained 
very  active  in  research  until  his  sudden  death  from  a  heart 
attack  on  April  12,  1966.  A  number  of  posthumous  papers, 
completed  by  his  colleagues,  represent  work  actively  in  prog¬ 
ress  at  the  time. 

He  has  twice  been  honored  since  his  death,  first  by  C.  W. 
Post  College,  which  named  its  science  building  the  Milislav 
Demerec  Science  Laboratory;  and  most  recently  by  the  Cold 
Spring  Harbor  Laboratory  of  Quantitative  Biology  and  the 
Carnegie  Institution  of  Washington,  which  on  June  5,  1968, 
jointly  named  in  his  honor  the  principal  laboratory  build¬ 
ing  constructed  by  the  Carnegie  Institution  of  Washington  on 
the  land  of  the  Cold  Spring  Harbor  Laboratory  (held  by  the 
Wawepex  Society). 

Dr.  Demerec  held  appointments  as  Research  Associate  of 
Columbia  University  (1943-1965),  Consultant  of  the  Brook- 
haven  National  Laboratory  (since  1948),  Visiting  Professor  at 
the  Rockefeller  Institute  of  Medical  Research  (1958-1960), 
and  Consultant  in  Genetics  and  Cellular  Biology  at  Adelphi 
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College.  Besides  giving  lectures  and  seminars  in  many  parts  of 
the  United  States,  Europe,  Asia,  Africa,  and  South  America,  he 
was  instrumental  in  bringing  numerous  young  foreign  sci¬ 
entists  and  students  to  the  United  States  to  receive  experience 
and  instruction  in  methods  of  research  developed  here. 

Dr.  Demerec  was  a  member  of  the  Council  of  the  6th  Inter¬ 
national  Congress  of  Genetics,  held  in  Ithaca  in  1932;  vice 
president  of  the  7th  Congress,  held  in  Edinburgh  in  1939;  mem¬ 
ber  of  the  Permanent  International  Committee  of  the  Inter¬ 
national  Genetics  Congress,  1939-1953;  chairman  of  the 
Committee  on  Transportation  for  the  8th  Congress,  held  in 
Stockholm  in  1948;  and  a  member  of  both  the  Organizing 
Committee  and  the  Program  Committee  for  the  10th  Congress, 
held  in  Montreal  in  1958.  He  served  as  secretary-treasurer 
(1935-1938),  vice  president  (1938),  and  president  (1939)  of 
the  Genetics  Society  of  America;  as  treasurer  (1933-1935),  vice 
president  (1947),  and  president  (1954)  of  the  American  So¬ 
ciety  of  Naturalists;  as  chairman  of  the  U.S.A.  National  Com¬ 
mittee  of  the  International  Union  of  Biological  Sciences;  and 
as  member  or  chairman  of  many  committees  appointed  by  the 
National  Academy  of  Sciences  to  study  special  problems  of  na¬ 
tional  and  scientific  importance.  In  particular,  he  served  on 
the  Committee  on  the  Genetic  Effects  of  Atomic  Radiation, 
which  made  important  reports  in  1956  and  1960.  He  was  chair¬ 
man  of  the  Section  of  Zoology  and  Anatomy  of  the  Academy 
from  1958  to  1961. 

Dr.  Demerec  was  a  member  of  the  National  Academy  of 
Sciences  (elected  in  1946)  and  of  the  American  Philosophical 
Society  (elected  in  1952).  He  was  a  fellow  of  the  American 
Academy  of  Arts  and  Sciences,  the  New  York  Academy  of  Sci¬ 
ences,  and  the  American  Association  for  the  Advancement  of 
Science;  a  member  of  the  council  of  the  Radiation  Research 
Society;  and  a  member  of  many  other  professional  organizations, 
including  Sigma  Xi,  Phi  Kappa  Phi,  the  Society  of  American 
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Bacteriologists,  the  Society  for  the  Study  of  Evolution,  the 
American  Genetic  Association,  the  American  Society  of  Zo¬ 
ologists,  and  the  Botanical  Society  of  America.  He  was  honored 
for  his  scientific  accomplishments  by  being  awarded  the  Order 
of  St.  Sava  by  the  Yugoslav  government  in  1935,  and  by  honor¬ 
ary  memberships  in  the  Royal  Danish  Academy  of  Sciences 
and  Letters,  the  British  Genetical  Society,  the  Academy  of 
Sciences  of  Yugoslavia,  the  Genetics  Society  of  Japan,  the  Society 
of  Biology  of  Santiago,  Chile,  and  the  Faculty  of  Medicine  of 
the  University  of  Chile.  In  1957  he  received  from  Hofstra  Col¬ 
lege  the  honorary  degree  of  Doctor  of  Laws;  in  1960  the  degree 
of  Doctor  honoris  causa  from  the  University  of  Zagreb;  and  in 
1961  the  degree  of  Doctor  of  Science  from  Long  Island  Uni¬ 
versity. 

Dr.  Demerec  became  a  naturalized  citizen  of  the  LTnited 
States  in  1931.  In  1921  he  married  Mary  Alexander  Ziegler, 
engineering  graduate  of  Cornell  University  and  teacher  of  sci¬ 
ence.  Dr.  and  Mrs.  Demerec  had  two  daughters  who  have  sur¬ 
vived  him,  Mrs.  Philip  E.  Hartman  and  Mrs.  Neville  Dyson- 
Hudson,  both  of  Baltimore,  Maryland;  and  five  grandchil¬ 
dren. 

Dr.  Demerec’s  research  spanned  a  period  of  forty-six  years, 
and  was  directed  toward  a  better  understanding  of  the  nature 
of  genes,  their  structure  and  function,  and  their  spontaneous 
and  induced  mutability.  Demerec  began  his  genetic  investiga¬ 
tions  with  a  study  of  the  basis  of  variable  phenotypic  traits. 
The  striping  of  leaves,  the  variegations  of  maize  seeds,  and  the 
virescence  of  seedlings  that  at  first  are  albino  but  later  turn 
green  evoked  in  him  a  deep  interest  in  the  basis  of  somatic 
mosaicism.  Suspecting  somatic  mutation  to  be  a  prevalent 
cause  of  such  changes,  he  very  early  directed  attention  to  this 
phenomenon,  and  shifted  from  maize  to  Drosophila  virilis  and 
to  delphiniums  as  appropriate  organisms  for  probing  the  na¬ 
ture  of  the  factors  that  control  mutation  rates.  His  classic  pa- 
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pers  on  the  unstable  genes  of  Drosophila  virilis  remain  basic 
to  an  understanding  of  the  mutation  process.  These  genes 
exhibited  different  mutation  rates  at  different  stages  of  the  life 
cycle  and  in  different  tissues. 

A  second  period  in  Demerec’s  genetic  investigations  began 
in  the  early  1930s  with  the  study  of  X-ray-induced  mutations 
and  deficiencies  in  Drosophila.  Here,  too,  an  interest  in  the  role 
of  gene  mutation  in  ontogeny  was  evident,  since  one  of  his 
most  important  early  contributions  to  this  new  area  was  the 
relation  of  induced  deficiencies  to  cell  lethality.  With  the  in¬ 
troduction  of  salivary  gland  chromosome  analysis,  the  work  on 
deficiencies  and  other  types  of  chromosome  aberrations  ad¬ 
vanced  rapidly,  in  collaboration  first  with  Margaret  Hoover, 
and  later  with  B.  P.  Kaufmann,  Eileen  Sutton,  and  others. 
Demerec’s  interest  in  the  factors  controlling  spontaneous  mu¬ 
tability  was  not  lost,  however.  From  this  period  date  also  those 
extremely  significant  studies  of  the  differences  in  mutabil¬ 
ity  in  various  wild-type  strains  of  Drosophila  melanogaster,  and 
the  identification  of  a  mutability-stimulating  gene  in  the  Flor¬ 
ida  stock. 

By  the  1940s  Demerec  was  studying  the  effects  of  ultra¬ 
violet  radiation  and  of  neutrons  in  inducing  gene  mutations 
and  chromosome  aberrations,  but  the  advent  of  World  War 
II,  with  certain  practical  demands,  brought  about  a  shift  of 
activity  in  his  laboratory  at  Cold  Spring  Harbor.  Of  enormous 
practical  importance  was  the  work  performed  to  induce,  in 
Penicillium,  mutations  that  greatly  increased  the  yield  of  pen¬ 
icillin.  Of  greater  long-range  value  were  the  parallel  studies  of 
mutations  evoking  resistance  on  the  part  of  Staphylococcus  to 
penicillin  and  other  antibiotic  agents  or  to  drugs.  A  major  new 
direction  of  genetics  was  initiated  by  Demerec  and  Ugo  Fano 
in  their  1945  paper  on  bacteriophage-resistant  mutants  in  Es¬ 
cherichia  coli.  By  the  end  of  the  1940s  Drosophila  studies  had 
been  fully  replaced  by  studies  of  radiations  and  chemical  mu- 
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tagens  (including  carcinogens)  and  their  effects  on  the  genes 
of  bacteria,  especially  in  relation  to  mutations  promoting  bac¬ 
terial  resistance.  The  latter  research  revealed  two  important 
principles  to  be  followed  in  antibiotics  therapy.  These  drugs 
should  be  administered  in  high  enough  initial  doses  to  prevent 
the  occurrence  of  “second-step”  (highly)  resistant  bacterial  mu¬ 
tants;  and  they  should  be  used  in  combination  rather  than 
singly,  since  a  mutant  that  is  resistant  to  one  antibiotic  has  a 
very  small  chance  of  being  resistant  to  another  one  also.  This 
work  in  turn  led,  in  the  1950s,  to  the  studies  that  were  to  oc¬ 
cupy  Demerec  until  the  end,  namely,  the  investigation  of  re¬ 
combination  and  the  fine  structure  of  the  gene  in  Salmonella, 
the  agent  causing  mouse  typhoid. 

By  special  techniques  of  transduction  and  hybridization, 
Demerec  analyzed  various  genes  that  control  the  synthesis  of 
amino  acids  and  purines  in  Salmonella.  Independently,  and 
in  collaboration  with  Philip  Hartman  and  others,  Demerec 
analyzed  the  functional  organization  of  the  bacterial  chro¬ 
mosome  and  discovered  a  remarkable  parallelism  between  the 
sequence  of  functional  units  and  the  sequence  of  biochemi¬ 
cal  steps  in  a  chainlike  synthesis.  It  became  evident  that  the 
gene  is  a  complex  structure,  rather  than  the  basic  unit  of  hered¬ 
ity  as  was  formerly  supposed.  Smaller  units,  or  mutational  sites, 
can  be  distinguished  within  it,  and  their  relative  positions 
determined.  It  appears  that  these  sites,  too,  tend  to  be 
grouped  together  according  to  similarity  of  function. 

Aside  from  his  earliest  scientific  studies  while  a  graduate 
student,  and  his  years  following  retirement,  which  were  spent 
at  the  Brookhaven  National  Laboratory  and  at  C.  W.  Post 
College,  all  of  Demerec’s  long  career  was  identified  with  Cold 
Spring  Harbor,  from  that  first  day  in  1923  when  he  arrived  as  a 
fresh  Ph.D.  to  join  the  staff  of  the  Department  of  Genetics  of 
the  Carnegie  Institution  of  Washington,  to  the  day  in  1960 
when  he  retired  as  Director  of  both  the  Carnegie  Institution’s 
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Department  of  Genetics  and  the  Long  Island  Biological  Lab¬ 
oratory.  In  that  span  of  nearly  forty  years  of  activity,  Demerec 
had  made  Cold  Spring  Harbor  a  worldwide  focus  of  inspira¬ 
tion  and  leadership  in  genetics.  This  role  began  when  he  be¬ 
came  Director  of  the  Biological  Laboratory  in  1941,  and  in 
the  following  year  Acting  Director  of  the  Carnegie  Institu¬ 
tion’s  Department  of  Genetics.  In  1943  he  became  the  Direc¬ 
tor  of  the  Carnegie  Department,  and  the  close  and  fruitful  col¬ 
laboration  of  the  two  neighboring  biological  institutions 
started  them  toward  the  fusion  that  eventually  took  place.  The 
outstanding  series  of  Cold  Spring  Harbor  Symposia  in  Quan¬ 
titative  Biology  which  he  organized  from  1941  to  1960  brought 
scientists  from  all  over  the  world  to  engage  in  relaxed,  informal 
conversations  on  the  sandspit  and  the  veranda  of  Blackford 
Hall,  as  well  as  in  the  formal  sessions  where  interesting  and 
sometimes  epochal  papers  were  presented  and  discussed.  From 
1941,  when  the  symposium  on  “Genes  and  Chromosomes”  was 
held,  until  the  year  of  his  retirement,  it  was  chiefly  the  fore¬ 
sight  and  wisdom  of  Milislav  Demerec  in  choosing  subjects  of 
most  timely  interest,  selecting  participants  of  worldwide  em¬ 
inence,  organizing  the  program,  and  editing  the  proceedings 
that  made  Cold  Spring  Harbor  in  June  the  mecca  of  genetic 
biology,  where  genetics,  evolution,  and  biochemistry  came  to¬ 
gether  in  fruitful  interaction.* 

Stimulating  contacts  spread  through  the  summer  as  visiting 
research  workers  exchanged  ideas  with  each  other  and  with 
members  of  the  permanent  staffs  of  the  Biological  Laboratory 
and  the  Carnegie  Department.  At  least  one  visitor  can  testify 
that  he  never  worked  harder  than  during  those  summers 
and  never  had  a  better  vacation  for  himself  and  his  family  than 
in  those  years  when  Cold  Spring  Harbor  was  a  summer 


*  It  is  characteristic  of  Demerec’s  innate  modesty  that  he  did  not  list  these 
volumes  in  his  bibliography,  but  in  simple  justice  this  has  been  done  by  the 
author  of  the  present  memoir. 
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home  and  laboratory.  By  judicious  appointments  to  the  re¬ 
search  staffs  of  the  two  institutions,  Demerec  kept  the  spear¬ 
heads  of  investigation  probing  into  significant  new  fields.  Es¬ 
pecially  noteworthy  was  the  arrival  of  A.  D.  Hershey  in  1950. 
Cold  Spring  Harbor  had  already  become  at  that  date  a  center 
of  the  phage  group.  Summer  meetings  had  led  in  1945  to  the 
establishment  of  a  special  summer  course  for  instruction  in  the 
theory  and  techniques  of  genetic  investigation  with  bacterial 
viruses.  A  parallel  summer  course  in  the  genetics  of  bacteria 
was  started  in  1955.  These  and  later  additions  to  the  summer 
courses  have  added  undying  importance  to  Cold  Spring  Har¬ 
bor  as  a  biological  center,  for  here  germinated  much  of  the 
work  that  flowered  in  the  present  effulgence  of  microbial  and 
viral  genetics  throughout  the  world. 

Somehow,  year  after  year,  Demerec  made  this  possible  on  a 
financial  shoestring.  The  Carnegie  Institution  provided  not 
only  new  laboratories  for  its  own  staff  but  also  a  grant  to  the 
Biological  Laboratory  for  the  construction  of  a  handsome 
auditorium  suitable  for  future  Cold  Spring  Harbor  symposia 
and  other  summer  meetings.  Grants  were  obtained  to  support 
the  permanent  staff  of  the  Biological  Laboratory  and  the  sum¬ 
mer  courses,  and  to  maintain  the  charming  but  ancient  build¬ 
ings.  Year  after  year  local  friends  of  the  Cold  Spring  Harbor 
community  were  encouraged  to  help  maintain  the  Labora¬ 
tory  through  their  gifts.  The  scientific  community  through¬ 
out  the  United  States  was  canvassed.  In  mysterious  ways,  and 
with  real  courage,  for  two  decades  Demerec  found  the  means 
not  only  to  keep  the  summer  programs  and  the  year-round 
research  going,  but  to  expand  them  in  significant  directions  of 
the  new  molecular  biology  that  was  springing  into  being. 

Demerec  served  the  scientific  community  in  many  ways.  In 
addition  to  the  large  number  of  scientific  organizations,  con¬ 
gresses,  and  committees  he  aided,  his  editorial  activities  were 
very  great.  He  was  responsible  for  the  publication  of  the  Cold 
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Spring  Harbor  Symposia  on  Quantitative  Biology.  In  1934  he 
started  Drosophila  Information  Service.  This  was  the  first  of 
the  professional  newsletters  and  information  services  in  ge¬ 
netics.  lie  established  the  Drosophila  stock  center  at  Cold 
Spring  Harbor  in  the  Carnegie  Department  of  Genetics,  the 
first  of  such  stock  centers  to  maintain  the  important  experi¬ 
mental  stocks  of  Drosophila  and  to  supply  them  to  Drosophila 
workers  around  the  world.  He  edited  a  basic  handbook  for 
Drosophila,  The  Biology  of  Drosophila.  Together  with  B.  P. 
Kaufmann,  he  wrote  the  Drosophila  Guide ,  a  handbook 
of  enormous  usefulness  to  all  geneticists  and  other  workers  with 
that  exemplary  organism.  The  booklet  has  gone  through  seven 
editions.  Demerec  founded  the  series  Advances  in  Genetics 
(Academic  Press)  and  served  as  editor  for  nine  volumes,  from 
1947  through  1958;  he  also  served  on  the  editorial  boards  of 
several  genctical  journals.  Yet  in  the  end  those  of  us  who 
knew  him  well  will  remember  him  as  the  characteristic  spirit 
and  impulse  of  Cold  Spring  Harbor,  a  nerve  center  of  modern 
genetics. 
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Records  Genet.  Soc.  Am.  =  Records  of  the  Genetics  Society  of  America 


1921 

Heritable  characters  of  maize.  X.  Zebra  striped  leaves.  J.  Hered¬ 
ity,  12:406-7. 


1922 

With  R.  A.  Emerson,  W.  H.  Eyster,  and  E.  G.  Anderson.  Studies  of 
somatic  mutations  in  variegated  maize  pericarp.  Anat.  Rec¬ 
ord,  23:90-91.  (A) 

1923 

Inheritance  of  white  seedlings  in  maize.  Genetics,  8:561-93. 
Heritable  characters  of  maize.  XV.  Germless  seeds.  J.  Heredity, 
14:297-300. 


1924 

A  case  of  pollen  dimorphism  in  maize.  Am.  J.  Bot.,  1  1:465-69. 
Genetics  of  four  groups  of  seedling  characters  which  affect  the  de¬ 
velopment  of  chlorophyll  in  maize.  Anat.  Record,  29:133-34. 

.(A) 

With  R.  A.  Emerson.  Inheritance  of  white  seedlings  in  maize. 
Anat.  Record,  29:134.  (A) 

Genetic  relations  of  five  factor  pairs  for  virescent  seedlings  in 
maize.  Cornell  University  Agricultural  Experiment  Station 
Memoirs,  84: 1-38. 
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1925 

Reddish — a  frequently  “mutating”  character  in  Drosophila  virilis. 
Anat.  Record,  31:545.  (A) 

With  Sophia  Satina.  Manoilov’s  reaction  for  identification  of  the 
sexes.  Science,  62:225-26. 

Inheritance  of  pale  green  seedlings  in  maize.  Genetics,  10:318-44. 

1926 

Reddish — a  frequently  “mutating”  character  in  Drosophila  virilis. 
Proc.  Nat.  Acad.  Sci.,  12:11-16. 

With  R.  A.  Brink  and  J.  H.  MacGillivray.  Effect  of  the  waxy  gene 
in  maize  pollen — a  reply  to  criticisms.  Genetics,  11:38-40. 

Notes  on  linkages  in  maize.  Am.  Naturalist,  60: 172-76. 

Heritable  characters  of  maize.  XXV.  Piebald  seedlings.  J.  Hered¬ 
ity,  17:300-6. 

The  effect  of  selection  on  the  frequency  of  mutation  of  the  gene 
for  miniature-alpha  in  Drosophila  virilis.  Anat.  Record,  34:169- 
70.  (A) 

Miniature-alpha — a  second  frequently  mutating  character  in  Dro¬ 
sophila  virilis.  Proc.  Nat.  Acad.  Sci.,  12:687-90. 

1927 

Magenta-alpha — a  third  frequently  mutating  character  in  Dro¬ 
sophila  virilis.  Proc.  Nat.  Acad.  Sci.,  13:249-53. 

Heritable  characters  of  maize.  XXIX.  Midcob  color.  J.  Heredity, 
18:420-22. 

A  second  case  of  maternal  inheritance  of  chlorophyll  in  maize. 
Botanical  Gazette,  84:139-55. 

1928 

A  possible  explanation  for  Winge’s  findings  in  Lebistes  reticu- 
latus.  Am.  Naturalist,  62:91-94. 

The  behavior  of  mutable  genes.  Verhandlungen  V  Internatio- 
naler  Kongres  fiir  Vererbungswissenschaft,  Berlin,  pp.  183-93. 

Mutable  characters  of  Drosophila  virilis.  I.  Reddish-alpha  body 
character.  Genetics,  13:359-88. 

1929 

Mutable  genes  in  Drosophila  virilis.  Proceedings  of  the  1st  In¬ 
ternational  Congress  of  Plant  Sciences,  Ithaca,  Vol.  1,  pp.  943- 
46. 


12 


BIOGRAPHICAL  MEMOIRS 


Cross  sterility  in  maize.  Zeitschrift  fiir  induktive  Abstammungs- 
und  Vererbungslehre,  50:281-91 . 

Genetic  factors  stimulating  mutability  of  the  miniature-gamma  wing 
character  of  Drosophila  virilis.  Proc.  Nat.  Acad.  Sci.,  15:834- 
38. 

Changes  in  the  rate  of  mutability  of  the  mutable  miniature  gene 
of  Drosophila  virilis.  Proc.  Nat.  Acad.  Sci.,  15:870-76. 

1930 

A  genetic  factor  affecting  germinal  mutability  of  miniature-alpha 
wing  character  of  Drosophila  virilis.  In:  The  Laws  of  Life, 
Memorial  volume  of  the  60th  birthday  of  Professor  V.  Ruzicka, 
pp.  45-56.  Prague,  Aventinum. 

With  J.  G.  Farrow.  Non-disjunction  of  the  X-chromosome  in 
Drosophila  virilis.  Proc.  Nat.  Acad.  Sci.,  16:707-10. 

With  J.  G.  Farrow.  Relation  between  the  x-ray  dosage  and  the 
frequency  of  primary  non-disjunctions  of  X-chromosomes  in 
Drosophila  virilis.  Proc.  Nat.  Acad.  Sci.,  16:711-14. 

1931 

The  behaviour  of  two  mutable  genes  of  Delphinium  ajacis.  Pro¬ 
ceedings  of  the  5th  International  Botanical  Congress,  Cam¬ 
bridge,  England,  pp.  196-97.  (A) 

Behaviour  of  two  mutable  genes  of  Delphinium  ajacis.  Journal 
of  Genetics,  24:179-93. 

The  gene.  (Resume  of  a  lecture.)  The  Biological  Laboratory, 
3:29-32. 

1932 

Effect  of  temperature  on  the  rate  of  change  of  the  unstable  minia¬ 
ture-3  gamma  gene  of  Drosophila  virilis.  Proc.  Nat.  Acad. 
Sci.,  18:430-34. 

Rate  of  instability  of  miniature-3  gamma  gene  of  Drosophila 
virilis  in  the  males  in  the  homozygous  and  in  the  heterozygous 
females.  Proc.  Nat.  Acad.  Sci.,  18:656-58. 

Exhibits.  Proc.  6th  Internat.  Congr.  Genet.,  Ithaca,  Vol.  1,  pp. 
68-73. 

Changes  in  the  instability  of  miniature-3  gene  of  Drosophila  dur¬ 
ing  ontogeny.  Proc.  6th  Internat.  Congr.  Genet.,  Ithaca,  Vol. 
2,  p.  43. 
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1933 

Miniature-5,  a  new  unstable  gene  in  Drosophila  virilis.  Am.  Nat¬ 
uralist,  67:68-69.  (A) 

What  is  a  gene?  J.  Heredity,  24:368-78. 

The  effect  of  x-ray  dosage  on  sterility  and  number  of  lethals  in 
Drosophila  melanogaster.  Proc.  Nat.  Acad.  Sci.,  19:1015-20. 

1934 

Gene  deficiencies  as  cell  lethals  in  Drosophila  melanogaster.  Am. 
Naturalist,  68: 165. 

Effect  of  x-rays  on  the  rate  of  change  in  the  unstable  miniature-3 
gene  of  Drosophila  virilis.  Proc.  Nat.  Acad.  Sci.,  20:28-31. 

Biological  action  of  small  deficiencies  of  X-chromosome  of  Dro¬ 
sophila  melanogaster.  Proc.  Nat.  Acad.  Sci.,  20:354-59. 

With  G.  A.  Lebedeff.  Spindle-fiber  attachment  end  of  the  X- 
chromosome  of  Drosophila  virilis.  Cytologia,  5:391-94. 

The  gene  and  its  role  in  ontogeny.  Cold  Spring  Harbor  Symp. 
Quant.  Biol.,  2:110-15. 

1935 

Role  of  genes  in  a  cell.  Am.  Naturalist,  69:61-62.  (A) 

Role  of  genes  in  evolution.  Am.  Naturalist,  69:125-38. 

Relative  importance  of  various  genes  to  the  organism.  Science, 
81:420.  (A) 

Unstable  genes.  Botanical  Review,  1:233-48. 

Woods  Hole  summer  meeting  of  the  Genetics  Society  of  America. 
Collecting  Net,  10:261,264-65. 

Behavior  of  chlorophyll  in  inheritance.  Cold  Spring  Harbor 
Symp.  Quant.  Biol.,  3:80-86. 

With  G.  A.  Lebedeff.  The  gene.  Carnegie  Inst.  Wash.  Year 
Book,  34:40-43. 

1936 

With  Margaret  E.  Hoover.  Deficiencies  in  the  forked  region  of 
the  X-chromosome  of  Drosophila  melanogaster.  Am.  Natural¬ 
ist,  70:47.  (A) 

With  Margaret  E.  Hoover.  Three  related  X-chromosome  de¬ 
ficiencies  in  Drosophila.  J.  Heredity,  27:206-12. 

Frequency  of  “cell-lethals”  among  lethals  obtained  at  random  in 
the  X-chromosome  of  Drosophila  melanogaster.  Proc.  Nat. 
Acad.  Sci.,  22:350-54. 
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Heredity  and  radiation.  Radiology,  27:217-20. 

The  nature  of  mutations.  I.  Collecting  Net,  21:9-10. 

With  Margaret  E.  Hoover.  The  gene.  Carnegie  Inst.  Wash.  Year 
Book,  35:40-45. 

1937 

A  mutability  stimulating  factor  in  the  Florida  stock  of  Drosophila 
melanogaster.  Genetics,  22:190.  (A) 

Differences  in  mutability  in  various  wild-type  lines  of  Drosophila 
melanogaster.  Science,  85:442.  (A) 

With  Hugo  Fricke.  The  influence  of  wave-length  on  genetic  ef¬ 
fects  of  x-rays.  Proc.  Nat.  Acad.  Sci.,  23:320-27. 

Relationship  between  various  chromosomal  changes  in  Drosophila 
melanogaster.  Cytologia  Fujii  Jubilee  Vol.,  pp.  1125-32. 

Frequency  of  spontaneous  mutations  in  certain  stocks  of  Dro¬ 
sophila  melanogaster.  Genetics,  22:469-78. 

With  B.  P.  Kaufmann.  Frequency  of  induced  breaks  in  chromo¬ 
somes  of  Drosophila  melanogaster.  Proc.  Nat.  Acad.  Sci., 
23:484-88. 

With  Helen  Slizynska.  Mottled  white  258-18  of  Drosophila  mel¬ 
anogaster.  Genetics,  22:641-49. 

With  B.  P.  Kaufmann.  The  gene.  Carnegie  Inst.  Wash.  Year 
Book,  36:44-51. 

1938 

Hereditary  effects  of  x-ray  radiation.  Radiology,  30:212-20. 

With  Hans  Bauer  and  B.  P.  Kaufmann.  X-ray  induced  chromo¬ 
somal  alterations  in  Drosophila  melanogaster.  Genetics, 
23:610-30. 

Eighteen  years  of  research  on  the  gene.  Carnegie  Inst.  Wash. 
Publ.,  501:295-314. 

With  B.  P.  Kaufmann  and  Margaret  E.  Hoover.  The  gene.  Car¬ 
negie  Inst.  Wash.  Year  Book,  37:40-47. 

1939 

With  Margaret  E.  Hoover.  Hairy-wing  duplication  in  Drosophila 
melanogaster.  Genetics,  24:68.  (A) 

L’importanza  di  alcuni  loci  per  l’organismo.  Scientia  Genetica, 
1:123-28.  (Turin) 

With  Margaret  E.  Hoover.  Hairy  wing — a  duplication  in  Dro¬ 
sophila  melanogaster.  Genetics,  24:271-77. 
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The  nature  of  x-ray-induced  lethal  changes  in  the  Notch  region 
of  the  X-chromosome  of  Drosophila  melanogaster.  Science, 
89:401.  (A) 

Chromosome  structure  as  viewed  by  a  geneticist.  Am.  Naturalist, 
73:331-38. 

With  B.  P.  Kaufmann  and  Eileen  Sutton.  The  gene.  Carnegie 
Inst.  Wash.  Year  Book,  38:185-91. 

1940 

With  B.  P.  Kaufmann.  Time  required  for  Drosophila  melano¬ 
gaster  males  to  exhaust  the  supply  of  mature  sperm.  Collec¬ 
ting  Net,  15: 169. 

A  comparison  between  the  x-ray  induced  and  the  spontaneous 
Notches.  Genetics,  25: 1 15-16.  (A) 

With  B.  P.  Kaufmann.  An  opportunity  for  students  of  heredity. 
American  Biology  Teacher,  2:216-17. 

With  B.  P.  Kaufmann.  Drosophila  Guide:  A  Guide  to  Introduc¬ 
tory  Studies  of  the  Genetics  and  Cytology  of  Drosophila  mel¬ 
anogaster.  Washington,  Carnegie  Institution  of  Washington, 
30  pp.  (2d  ed„  1941;  3d  ed„  1943;  4th  ed„  1945;  5th  ed.,  1950; 
6th  ed.,  1957;  7th  ed.,  1966;  8th  ed.,  1969.) 

With  Eileen  Sutton.  Unequal  breaks  in  two  sister  chromatids 
induced  by  x-rays  in  Drosophila  melanogaster.  Proc.  Nat. 
Acad.  Sci.,  26:532-36. 

Genetic  behavior  of  euchromatic  segments  inserted  into  hetero¬ 
chromatin.  Genetics,  25:618-27. 

With  B.  P.  Kaufmann,  Eileen  Sutton,  and  O.  T.  Hinton.  The 
gene.  Carnegie  Inst.  W'ash.  Year  Book,  39:211-17. 

1941 

With  U.  Fano.  Measurements  of  the  frequency  of  dominant  le- 
thals  induced  in  sperm  of  Drosophila  melanogaster  by  x-rays. 
Genetics,  26:151.  (A) 

Genetic  changes.  Journal  of  Applied  Physics,  12:344-45. 

The  nature  of  the  gene.  In:  Cytology,  Genetics,  and  Evolution. 
University  of  Pennsylvania  Bicentennial  Conference.  Philadel¬ 
phia,  University  of  Pennsylvania  Press. 

The  nature  of  changes  in  the  white-Notch  region  of  the  X-chromo¬ 
some  of  Drosophila  melanogaster.  Proc.  7th  Internat.  Congr. 
Genet.,  Edinburgh,  pp.  99-103. 
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With  U.  Fano.  Mechanism  of  the  origin  of  x-ray  induced  Notch 
deficiencies  in  Drosophila  melanogaster.  Proc.  Nat.  Acad.  Sci., 
27:24-51. 

With  B.  P.  Kaufmann.  Time  required  for  Drosophila  males  to 
exhaust  the  supply  of  mature  sperm.  Am.  Naturalist,  75:366- 
79. 

Cold  Spring  Harbor  Symposium  on  Genes  and  Chromosomes.  J. 
Heredity,  32:391-92. 

Editor.  Genes  and  Chromosomes — Structure  and  Organization. 
Cold  Spring  Harbor  Symp.  Quant.  Biol.,  9:x  +  315  pp.  Fore¬ 
word,  v-vi. 

Unstable  genes  in  Drosophila.  Cold  Spring  Harbor  Symp.  Quant. 
Biol.,  9:145-49. 

With  B.  P.  Kaufmann,  Eileen  Sutton,  and  U.  Fano.  The  gene. 
Carnegie  Inst.  Wash.  Year  Book,  40:225-34. 

1942 

With  Alexander  Hollaender,  M.  B.  Houlahan,  and  M.  Bishop.  Ef¬ 
fect  of  monochromatic  ultraviolet  radiation  on  Drosophila 
melanogaster.  Genetics,  27:139-40.  (A) 

With  B.  P.  Kaufmann  and  Eileen  Sutton.  Genetic  effects  pro¬ 
duced  by  neutrons  in  Drosophila  melanogaster.  Genetics, 
27:140. (A) 

With  B.  P.  Kaufmann.  Sperm  utilization  in  Drosophila  melano¬ 
gaster  following  single  and  multiple  inseminations.  Genetics, 
27:150. (A) 

Chromosomal  changes  in  Drosophila  melanogaster  and  their  evo¬ 
lutionary  significance.  Proceedings  of  the  8th  American  Scien¬ 
tific  Congress,  Washington,  D.C.,  1940.  Vol.  3,  pp.  37-41. 

With  K.  S.  Brehme.  A  survey  of  Malpighian  tube  color  in  the 
eye  color  mutants  of  Drosophila  melanogaster.  Growth,  6:351- 
55. 

With  B.  P.  Kaufmann.  Utilization  of  sperm  by  the  female  Dro¬ 
sophila  melanogaster.  Am.  Naturalist,  76:445-69. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book,  41:169- 
76. 

With  B.  P.  Kaufmann,  U.  Fano,  Eileen  Sutton,  and  Eva  R.  San- 
some.  The  gene.  Carnegie  Inst.  Wash.  Year  Book,  41:190- 
99. 

Editor.  The  Relation  of  Hormones  to  Development.  Cold 
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Spring  Harbor  Symp.  Quant.  Biol.,  1 0 : xii  +  167  pp.  Foreword, 
v-vi. 

1943 

With  S.  Zamenhof.  Heavy  water  and  mutations.  Genetics,  28:96. 

(A) 

With  Stephen  Zamenhof.  Studies  on  induction  of  mutations  by 
chemicals.  I.  Experiments  with  heavy  water  (deuterium  ox¬ 
ide).  Am.  Naturalist,  77:380-84. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book, 
42:123-26. 

With  B.  P.  Kaufmann,  U.  Fano,  Eva  R.  Sansome,  and  Helen  Gay. 
The  gene.  Carnegie  Inst.  Wash.  Year  Book,  42:139-47. 

1944 

With  U.  Fano.  Mutability  to  bacteriophage-resistance  in  Escher¬ 
ichia  coli.  Records  Genet.  Soc.  Am.,  13:16.  (A) 

With  E.  R.  Sansome,  A.  Hollaender,  and  E.  Zimmer.  Quantita¬ 
tive  effects  of  radiation  on  mutation  production  in  Neurospora 
crassa.  Records  Genet.  Soc.  Am.,  13:33.  (A) 

With  U.  Fano.  Genetics:  physical  aspects.  In:  Medical  Physics, 
ed.  by  Otto  Glasser,  pp.  495-512.  Chicago,  Year  Book  Publishers, 
Inc. 

With  U.  Fano.  Frequency  of  dominant  lethals  induced  by  radia¬ 
tion  in  sperms  of  Drosophila  melanogaster.  Genetics,  29:348-60. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book, 
43:103-8. 

With  U.  Fano  and  Eva  R.  Sansome.  The  gene.  Carnegie  Inst. 
Wash.  Year  Book,  43: 108-14. 

1945 

Production  of  Staphylococcus  strains  resistant  to  various  concen¬ 
trations  of  penicillin.  Proc.  Nat.  Acad.  Sci.,  31:16-24. 

Genetic  aspects  of  changes  in  Staphylococcus  aureus  producing 
strains  resistant  to  various  concentrations  of  penicillin.  An¬ 
nals  of  the  Missouri  Botanical  Garden,  32:131-38. 

With  U.  Fano.  Bacteriophage-resistant  mutants  in  Escherichia 
coli.  Genetics,  30: 1 19-36. 

With  Eva  R.  Sansome  and  Alexander  Hollaender.  Quantitative 
irradiation  experiments  with  Neurospora  crassa.  I.  Experi¬ 
ments  with  x-rays.  Am.  J.  Bot.,  32:218-26. 
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With  Alexander  Hollaender,  Eva  R.  Sansome,  and  E.  Zimmer. 
Quantitative  irradiation  experiments  with  Neurospora  crassa. 
IE  Ultraviolet  irradiation.  Am.  J.  Bot.,  32:226-35. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book, 
44:103-8. 

With  S.  E.  Luria.  The  gene.  Carnegie  Inst.  Wash.  Year  Book, 
44:115-21. 


1946 

With  R.  Latarjet.  Mutations  in  bacteria  induced  by  radiations. 
Cold  Spring  Harbor  Symp.  Quant.  Biol.,  11:38-50. 

Induced  mutations  and  possible  mechanisms  of  the  transmission 
of  heredity  in  Escherichia  coli.  Proc.  Nat.  Acad.  Sci.,  32:36- 
46. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book,  45:139- 
42. 

With  R.  Latarjet,  S.  E.  Luria,  E.  F.  Oakberg,  and  E.  M.  Witkin. 
The  gene.  Carnegie  Inst.  Wash.  Year  Book,  45: 143-57. 

Editor.  Heredity  and  Variation  in  Microorganisms.  Cold  Spring 
Harbor  Symp.  Quant.  Biol.,  ll:xii  +  314  pp.  Foreword,  v. 

1947 

Resistance  to  drugs.  Ideas  for  Teachers  (Nassau  County  Tuber¬ 
culosis  and  Public  Health  Association),  13:2. 

Mutations  in  Drosophila  induced  by  a  carcinogen.  Nature, 
159:604. 

Production  of  mutations  in  Drosophila  by  treatment  with  some 
carcinogens.  Science,  105:634.  (A) 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book,  46:123- 
27. 

With  E.  M.  Witkin,  H.  B.  Newcombe,  and  G.  H.  Beale.  The  gene. 
Carnegie  Inst.  Wash.  Year  Book,  46:127-35. 

Editor.  Advances  in  Genetics,  Vol.  1.  New  York,  Academic  Press, 
Inc.  458  pp. 

Editor,  with  Katherine  Brehme  Warren.  Nucleic  Acids  and  Nu- 
cleoproteins.  Cold  Spring  Harbor  Symp.  Quant.  Biol.,  1 2 :  xii 
-f  279  pp.  Foreword,  v. 

1948 

Origin  of  bacterial  resistance  to  antibiotics.  J.  Bacteriol.,  56:63- 
74. 
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Induction  of  mutations  in  Drosophila  by  dibenzanthracene.  Genet¬ 
ics,  33:337-48. 

Eighth  International  Congress  of  Genetics.  Science,  108:249-51. 

Mutations  induced  by  carcinogens.  British  Journal  of  Cancer, 
2:114-17. 

Genetic  potencies  of  carcinogens.  Acta  de  l’Union  contre  le  can¬ 
cer,  6:247-51. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book,  47:139- 
43. 

With  B.  Wallace  and  E.  M.  Witkin.  The  gene.  Carnegie  Inst. 
Wash.  Year  Book,  47:169-76. 

Editor.  Advances  in  Genetics,  Vol.  2.  New  York,  Academic  Press, 
Inc.  373  pp. 

Editor,  with  Katherine  B.  Warren.  Biological  Applications  of 
Tracer  Elements.  Cold  Spring  Harbor  Symp.  Quant.  Biol., 
13:xii  -f  222  pp.  Foreword,  v. 

1949 

Chemical  mutagens.  Proc.  8th  Internat.  Congr.  Genet.,  Stock¬ 
holm,  Hereditas  Suppl.,  pp.  201-9. 

Patterns  of  bacterial  resistance  to  penicillin,  aureomycin,  and  strep¬ 
tomycin.  Journal  of  Clinical  Investigation,  28:891-93. 

Department  of  Genetics.  Carnegie  Inst.  Wash.  Year  Book,  48:137- 
42. 

With  B.  Wallace,  E.  M.  Witkin,  and  G.  Bertani.  The  gene. 
Carnegie  Inst.  Wash.  Year  Book,  48:154-66. 

1950 

Editor,  with  Katherine  B.  Warren.  Amino  Acids  and  Proteins. 
Cold  Spring  Harbor  Symp.  Quant.  Biol.,  14 : xii  +  217  pp. 
Foreword,  vi. 

Reaction  of  populations  of  unicellular  organisms  to  extreme 
changes  in  environment.  Am.  Naturalist,  84:5-16. 

Genetic  mechanism  controlling  bacterial  resistance  to  streptomycin. 
Transactions  of  the  New  York  Academy  of  Sciences,  12:186- 
88. 

With  U.  Fano  and  Ernst  Caspari.  Genetics.  In:  Medical  Physics, 
Vol.  2,  ed.  by  Otto  Glasser,  pp.  365-85.  Chicago,  Year  Book 
Publishers,  Inc. 
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April  21,  1882-June  30,  1964 


BY  MICHAEL  HEIDELBERGER,  YALE  KNEELAND, 
JR.,  AND  KATHERINE  MILLS  PRICE 


There  are,  among  scientists,  some  who  prefer  to  work  mainly 
with  their  hands,  gathering,  recording,  and  disseminating 
new  facts.  At  the  other  extreme  are  the  thinkers,  who  listen, 
read  voraciously,  and  synthesize  the  handiwork  of  the  first 
group  into  theories  that  show  the  way  to  further  progress. 
Alphonse  Raymond  Dochez  began  his  scientific  career  as  a  sim¬ 
ple  worker  in  the  laboratory,  but  matured  rapidly  into  the 
rare  combination  of  the  gatherer  of  facts  and  the  thinker.  In 
addition,  he  possessed  the  gift  of  articulate  expression,  and  as 
he  loved  to  talk,  he  radiated  inspiration  and  ideas  to  an  ad¬ 
miring  and  ever-expanding  circle  of  colleagues. 

Dochez  was  born  in  San  Francisco,  of  Belgian  descent,  on 
April  21,  1882.  His  parents  were  Louis  and  Josephine  Dietrich 
Dochez.  Little  is  known  of  his  early  childhood  except  that  his 
mother  and  her  several  small  children  went  to  Indianapolis 
where  Alphonse  received  his  pre-college  education.  Eventually 
they  settled  at  his  mother’s  parents’  farm  in  Harford  County, 
Maryland.  Here  young  Dochez  fished  in  the  streams  emptying 
into  upper  Chesapeake  Bay,  hunted,  and  wandered  in  the  hills. 
The  while  his  mother  instilled  in  her  son  a  strict  conformity  to 
the  rituals  of  the  Catholic  church  as  well  as  a  broad  tolerance 
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and  an  undeviating  kindliness.  For  his  formal  education  he 
commuted  daily  to  Baltimore  on  the  Baltimore  and  Ohio  Rail¬ 
road,  which  passed  near  his  home.  After  acquisition  of  a 
B.A.  degree  at  Johns  Hopkins  in  1903,  he  was  still  undecided 
as  to  a  career  but  began  the  study  of  medicine  at  the  insistence 
of  an  eccentric  and  visionary  uncle  who  soon  after  departed  for 
Venezuela  and  was  never  again  heard  from.  At  this  period 
the  family  operated  a  small  cannery  on  the  farm,  putting  up 
corn  and  other  products. 

Dochez  received  his  M.D.  degree  in  1907.  While  he 
apparently  enjoyed  his  undergraduate  medical  education,  it  is 
uncertain  when  his  bent  as  an  investigator  began  to  develop. 
It  is  said  that  at  about  Christmas-time  of  his  first  year  in  medi¬ 
cal  school  he  was  informed  that  in  all  likelihood  he  would  fail 
anatomy.  Shocked  by  this  information,  he  expressed  incredul¬ 
ity.  The  professor  replied  that  he  had  never  seen  him  in 
the  laboratory  on  Saturdays  for  the  entire  autumn  term.  “But,” 
interjected  Dochez,  “I  always  go  shooting  on  Saturday.”  The 
conversation  must  have  had  some  effect,  for  he  did  pass  anat¬ 
omy,  but  his  career  as  a  hunter  was  curtailed  if  not  terminated. 

Immediately  after  graduation  he  entered  the  laboratory 
of  pathology  at  Johns  Hopkins,  where  he  spent  a  year  study¬ 
ing  the  effects  of  an  iodine-free  diet  upon  animals.  Hearing  by 
chance  that  the  newly  organized  Rockefeller  Institute  for 
Medical  Research  might  have  an  opening,  Dochez  went  to 
New  York  for  an  interview  with  Dr.  Simon  Flexner,  the  direc¬ 
tor,  since  no  young  aspiring  unknown  could  be  appointed 
without  Dr.  Flexner’s  personal  approval.  Dochez  evidently 
passed  muster,  for  he  was  given  a  fellowship  in  pathology  at 
the  Rockefeller  Institute  with  Dr.  Eugene  Opie,  who,  at  this 
writing,  was  again  at  work  there  in  spite  of  his  great  age.  Dochez 
referred  to  his  year  or  two  with  Opie  as  “only  too  short.”  The 
results  of  his  studies  with  Opie  were  included  in  four  papers 
on  the  activation  of  trypsin  and  other  enzymes.  Many  years 
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later  Dochez  looked  back  with  great  interest  on  this  pioneer¬ 
ing  work  with  proteolytic  enzymes  in  the  liver  and  regretted 
that  the  findings  did  not  seem  to  have  been  much  heeded. 

In  1910  the  hospital  of  the  Rockefeller  Institute  was 
opened  under  the  directorship  of  Dr.  Rufus  Cole.  Dochez  was 
offered  an  assistant  residency,  and  also  the  position  of  bac¬ 
teriologist  to  the  hospital.  He  remembered  years  later  with 
some  amusement  having  asked  Hideyo  Noguchi,  who  was  also 
at  the  Institute,  if  one  could  possibly  become  a  bacteriologist 
in  three  weeks.  Whether  Noguchi  replied  affirmatively  is  not 
recorded,  but  in  any  event  Dochez  became  a  bacteriologist  and 
remained  a  microbiologist  to  the  end  of  his  life.  His  appoint¬ 
ment  at  the  hospital  of  the  Rockefeller  Institute  was  also  a 
clinical  one,  and  he  remained  as  assistant  resident  and  resi¬ 
dent  for  five  years,  during  which  he  was  a  major  participant 
in  the  famous  studies  which  were  instituted  there  on  lobar 
and  bronchial  pneumonia.  Broadly  speaking,  Dochez’s  contri¬ 
butions  may  be  summarized  as  follows:  he  established  a  bio¬ 
logical  classification  of  pneumococci  into  specific  types.  He 
and  Oswald  T.  Avery  discovered  the  soluble  specific  sub¬ 
stance  which  confers  type-specificity  upon  the  pneumococci 
and  yields  precipitates  with  the  homologous  antiserum,  showed 
that  the  substance  was  of  capsular  origin,  and  demonstrated  its 
frequent  presence  in  the  blood  and  urine  of  patients  during 
the  acute  stage  of  pneumonia.  Dochez  loved  to  tell  how  he  and 
Avery  reasoned  that,  since  the  soluble  substance  occurred  in  the 
blood  of  patients  gravely  ill  with  pneumonia,  being  soluble  and 
diffusible,  it  should  also  pass  through  the  kidneys  and  appear 
in  the  urine.  They  accordingly  sent  for  a  sample  of  the  urine 
of  a  patient  with  a  severe  Type  II  pneumonia  and  set  it  up 
against  some  Type  II  antipneumococcal  serum.  No  precipita¬ 
tion  occurred,  so  they  sat  around  glumly  looking  at  the  clear 
liquid  in  the  test  tube,  wondering  how  and  why  their  reasoning 
could  have  been  wrong.  Finally,  one  of  them  walked  over  to 
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the  vase  of  urine  and  looked  at  the  label:  it  was  from  another 
patient!  Needless  to  say,  the  test  was  positive  when  the  proper 
specimen  was  obtained. 

Dochez,  Avery,  and  their  co-workers  demonstrated  the 
importance  of  type-specific  antibodies  in  the  mechanism  of 
recovery  from  pneumococcal  pneumonia.  This  led  directly  to 
the  production  of  type-specific  antipneumococcal  horse  serum, 
and  they  demonstrated  the  efficacy  of  this  serum  in  the  treat¬ 
ment  of  Type  I  pneumonia.  Type-specific  antisera,  especially 
those  later  raised  in  rabbits,  and,  more  particularly,  the  puri¬ 
fied  globulin  of  the  rabbit  antisera,  remained  the  only  effective 
therapy  of  pneumococcal  pneumonia  until  the  introduction  of 
the  sulfa-drugs  and  penicillin.  Dochez’s  studies  of  the  pneu¬ 
mococcus  lasted  for  about  nine  years,  and  this  body  of  work 
fully  warrants  the  application  of  that  somewhat  overworked 
word  “classical.” 

Dochez  continued  his  clinical  studies  of  respiratory  dis¬ 
eases  as  a  major  in  the  Medical  Corps  in  World  War  I  and  made 
many  trips  in  efforts  to  control  outbreaks.  In  1919  he  returned 
to  the  Johns  Hopkins  Medical  School  as  Associate  Professor  of 
Medicine.  It  was  here  that  he  began  his  studies  of  the  strep¬ 
tococcus  and  its  relationship  to  scarlet  fever  which  he  con¬ 
tinued  after  he  joined  the  staff  of  the  College  of  Physicians 
and  Surgeons  of  Columbia  University  in  1921  as  Professor  of 
Medicine.  At  the  time  Dochez  started  his  studies  of  scarlet 
fever,  the  streptococcal  etiology  of  that  disease  had  not  been 
established  and,  in  many  quarters,  was  regarded  with  skepti¬ 
cism.  Dochez  showed  that  there  was  a  direct  relationship  be¬ 
tween  streptococcal  pharyngitis  and  scarlet  fever,  and  that  most 
of  the  strains  of  streptococci  isolated  from  patients  with  scarlet 
fever  belonged  to  a  single,  specific  type. 

Dr.  Franklin  M.  Hanger,  Jr.,  later  also  Professor  of  Medi¬ 
cine  at  the  College  of  Physicians  and  Surgeons  of  Columbia 
University,  writes  of  this  work:  “I  remember  well  when 
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Dochez  injected  melted  agar  under  the  skin  of  a  young  pig 
and  inoculated  it  with  his  Pr  1  strain  of  streptococcus.  A  few 
days  later,  at  about  eleven  o’clock  at  night,  he  called  me  ex¬ 
citedly  on  the  phone  to  come  up  to  his  laboratory.  There  was 
his  little  pig,  as  rosy  as  a  boiled  lobster!  The  logical  next  step 
was  to  immunize  a  horse  by  the  same  procedure,  and  this  Doh, 
as  he  was  familiarly  called,  started  in  the  stables  of  the  Rocke¬ 
feller  Institute.”  The  antiserum,  injected  intradermally, 
blanched  the  rash  of  scarlet  fever,  and  given  parenterally,  had  a 
striking  therapeutic  effect.  An  epidemic  of  scarlet  fever  in 
New  Haven  provided  the  first  large-scale  opportunity  to  test 
the  serum,  and  its  beneficial  effects  were  enthusiastically  re¬ 
ported  by  a  number  of  observers. 

Unfortunately,  Dochez’s  studies  of  streptococcal  infections 
were  terminated  by  a  legal  decision  handed  down  in  favor  of 
George  F.  and  Gladys  H.  Dick  of  Evanston,  Illinois.  They  had 
obtained  British  patent  243675,  dated  November  28,  1924, 
and  U.S.  patent  1,547,369,  dated  July  28,  1925,  making  broad 
claims  as  to  the  isolation  of  streptococci  specific  to  scarlet  fever, 
the  preparation  of  a  scarlatinal  toxin,  the  injection  of  ani¬ 
mals  to  obtain  an  antitoxin,  and  the  antitoxin  itself.  Dochez 
had  earlier  taken  out  British  patent  232181,  dated  April  14, 
1924,  but  his  U.S.  patent  1,585,090,  dated  May  18,  1926, 
and  assigned  to  the  Presbyterian  Hospital  of  New  York,  was 
issued  after  that  of  the  Dicks.  This  apparently  served  as  the 
basis  for  the  decision  of  infringement  of  their  patent,  even 
though  Dochez’s  ingenious  method  of  production  of  the  anti¬ 
toxin  in  animals  was  not  specifically  mentioned  in  the  Dicks’ 
patent. 

At  the  enforced  conclusion  of  his  studies  of  scarlet  fever, 
Dochez  shifted  to  the  last  of  the  three  major  fields  of  his  en¬ 
deavor.  This  was  the  common  cold,  or  perhaps,  more  literally, 
common  upper  respiratory  infection.  His  studies  here  were 
pursued  in  an  orderly  and  systematic  fashion.  Dochez  and  his 
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younger  collaborators  Gerald  S.  Shibley,  Alvin  F.  Coburn, 
Franklin  M.  Hanger,  Jr.,  Yale  Kneeland,  Jr.,  and  Theodore 
Badger  first  studied  the  bacterial  flora  of  the  upper  respiratory 
tract  and  convinced  themselves  that  these  were  not  of  primary 
etiological  significance.  Similar  studies  failed  to  incriminate 
the  gram-negative  filter-passing  anaerobes.  Then,  using  first 
chimpanzees  and  later  homo  sapiens  as  experimental  animals, 
Dochez  showed  that  typical  colds  could  be  produced  by  ex¬ 
posure  of  the  subjects  to  bacteria-free  filtrates,  thus  indicating 
a  viral  etiology.  Attempts  at  cultivation  of  these  filtrable  agents 
showed  promise,  but  the  techniques  of  viral  cultivation  of  the 
period  were  not  adequate  for  the  indefinite  propagation  of 
such  infectious  agents. 

At  the  end  of  the  1930s  Dochez  found  himself  more  and 
more  involved  in  administrative  work.  In  1940  he  was  appointed 
chairman  of  the  Department  of  Bacteriology  at  the  College  of 
Physicians  and  Surgeons,  a  post  which  he  held  for  nine  years, 
although  he  escaped  as  often  as  possible  to  return  nearly  every 
day  for  afternoon  tea  in  his  old  haunts  in  the  Department  of 
Medicine.  Here  one  was  always  privileged  to  drop  in  for  half- 
an-hour’s  stimulating  discussion  with  “Doh”  of  a  “hot”  problem 
or  one  that  merited  attention.  Dochez  retired  in  1949,  with 
the  title  of  John  E.  Borne  Professor  of  Medical  and  Surgical 
Research  Emeritus,  and  continued  his  active  interest  in  bio¬ 
logical  problems  until  nearly  the  moment  of  death.  One  of 
the  last  of  his  intellectual  achievements  was  a  profound  and 
perceptive  study  of  the  problems  of  carcinogenesis,  and  he 
would  discourse  remarkably  energetically  upon  these  with  vis¬ 
itors  to  his  room  in  the  Harkness  Pavilion  of  the  Presbyterian 
Hospital  in  New  York.  There  he  died  on  June  30,  1964,  at  the 
age  of  eighty-two.  He  had  suffered  progressive  physical  inca¬ 
pacitation  for  several  years  and  had  lived  perforce  a  very  se¬ 
cluded  life. 

It  can  be  seen  that  Dochez’s  efforts  resulted  in  major  con- 
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tributions  in  three  distinct  and  separate  areas.  As  the  late 
Oswald  T.  Avery  remarked  when  presenting  to  him  the  Kober 
Medal  of  the  Association  of  American  Physicians,  “Through¬ 
out  his  studies  there  is  a  unique  continuity  of  thought  center¬ 
ing  in  the  dominant  problem  of  acute  respiratory  diseases.  The 
results  of  his  work  are  not  random  products  of  chance  obser¬ 
vation.  They  are  the  fruits  of  years  of  wise  reflection,  objective 
thinking,  and  thoughtful  experimentation.” 

His  long-time  co-worker,  Katherine  Mills,  now  Mrs.  H. 
Stewart  Price,  writes:  “I  worked  for  Dr.  Dochez  as  a  laboratory 
technician  for  over  thirty  years.  We  on  his  laboratory  staff  felt 
we  were  working  with,  as  well  as  for,  him.  He  encouraged  us  to 
consider  ourselves  his  research  assistants.  Our  names  were  in¬ 
cluded  in  publications;  indeed,  on  many  of  Dr.  Dochez’s  pa¬ 
pers,  the  order  of  names  frequently  began  with  that  of  a 
younger  colleague  or  a  lesser  member  of  the  team.  I  came  in  the 
autumn  of  1924,  when  he  was  starting  his  research  on  the  com¬ 
mon  cold.  In  the  first  interview  he  outlined  the  general  strat¬ 
egy,  planning  to  begin  with  an  intensive  study  of  the  role  of 
the  usual  respiratory  pathogens  and  a  separate  consideration 
of  the  then  recently  described  gram-negative  filter-passing  an¬ 
aerobes.  If,  as  Dr.  Dochez  thought  even  then,  these  studies 
showed  that  bacteria  could  not  be  implicated  as  the  primary 
cause,  he  planned  the  study  of  viral  agents.  This  was  to  be 
done  by  transmission  experiments  in  carefully  quarantined 
human  beings  and  apes.  If,  and  when,  a  viral  etiology  was  es¬ 
tablished  we  would  attempt  to  isolate  and  cultivate  the  agent, 
always  with  particular  attention  to  finding  a  suitable  small 
animal  or  a  definitive  laboratory  test  that  would  make  possible 
large  numbers  of  experiments.  It  was  exciting  to  see  the  broad 
concept  of  the  problem  behind  the  technical  details  with  which 
I  would  be  concerned. 

“This  reasoned  approach  was  characteristic.  We  were  en¬ 
couraged  to  look  for  new  phenomena  or  hopeful  leads,  but  to 
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keep  to  the  main  purpose  and  not  wander  down  rosy  by¬ 
paths.  We  were  also  urged  to  dig  exhaustively  into  the  archives. 
Dr.  Dochez  himself  had  an  encyclopedic  knowledge  of  the 
literature,  and  was  scrupulously  exact  in  citing  the  work  of 
others. 

“We  were  fortunate  in  the  laboratory,  for  it  was  here  that 
we  saw  Dr.  Dochez  frequently  and  on  an  informal  basis.  His 
lifetime  interest  in  laboratory  work  never  abated,  despite  the 
press  of  clinical  and  administrative  demands.  I  think  he  en¬ 
joyed  even  the  smell  of  a  laboratory.  It  was  amazing  to  see  how 
he  knew  the  smallest  details  of  the  daily  routine.  When  he 
joined  in  the  actual  work  his  technique  was  a  delight  to 
watch.  His  instant  grasp  of  a  problem  was  of  inestimable  value. 
I  well  remember  that  when  we  ran  into  the  agglutination  of 
red  cells  by  the  pneumonia  virus  of  mice  we  were  baffled  by  the 
fact  that,  although  the  agglutination  was  striking  in  blood 
oozing  from  a  cut  surface  of  the  lung,  it  could  not  be  demon¬ 
strated  in  ground  suspensions.  This  was  during  World  War  II 
and  Dr.  Dochez  was  not  in  the  laboratory  as  often  as  usual.  He 
came  in  one  day,  looked  at  a  few  Petri  dishes  with  the  cut 
lungs,  said  immediately  that  the  agglutination  was  very  defi¬ 
nite,  that  something  must  be  inhibiting  it  in  the  suspension, 
and  to  try  inactivation  with  heat.  With  that  he  sauntered  out, 
having  solved  the  whole  difficulty. 

“We  had  tea  in  the  laboratory  every  afternoon.  While  the 
basic  group  of  our  ‘Tea  Club’  was  small,  it  was  extraordinary 
how  many  doctors  developed  a  sudden  thirst  if  they  happened 
to  catch  a  glimpse  of  ‘the  Boss’  in  his  usual  chair  by  the  win¬ 
dow.  They  would  come  in,  quite  casually  of  course,  for  dis¬ 
cussions  of  their  own  work,  and  his  interest  and  knowledge 
were  always  given  with  generous  enthusiasm.  Talk  was  gen¬ 
erally  along  scientific  lines,  but  also  ranged  from  world  affairs 
to  the  latest  flurry  in  the  stock  market  or  the  standing  of  the 
baseball  teams.  Dr.  Dochez  did  not  give  the  impression  of  being 
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an  outdoorsman.  He  once  told  me  that  he  had  taken  a  camp¬ 
ing  trip,  and  thereafter  it  was  years  before  he  wonld  stand  in 
the  shade  of  a  tree!  He  was,  however,  an  excellent  shot  in  a 
duckblind,  and  his  golf  game  was  in  the  70s.  I  believe  he  was 
one  of  the  few  golfers  to  have  two  holes-in-one  to  his  credit. 
These  feats  delighted  him  almost  as  much  as  a  successfid  ex- 
periment. 

“Through  all  these  years  of  spontaneous  and  uncensored 
conversation  I  never  heard  Dr.  Dochez  make  an  unkind  re¬ 
mark  about  anyone  or  their  work.  He  might  keep  silent,  but  he 
did  not  criticize,  even  with  ample  provocation.  The  loyalty  and 
devotion  of  those  who  worked  for  Dr.  Dochez  were  universal. 
This  is  all  the  more  remarkable  as  he  was  very  reserved  and 
somewhat  remote.  But  young  and  old,  men  and  women,  from 
porters  to  professors,  regarded  him  with  admiration  and  trust. 
His  absolute  lack  of  pettiness  was  reflected  in  the  smooth  func¬ 
tioning  of  the  department.  When  one  rather  bitter  feud  smol¬ 
dered  in  the  lower  echelons,  personal  animosities  ran  high,  but 
both  sides  were  agreed  on  at  least  one  thing:  the  Boss  should 
not  be  disturbed  nor  the  work  affected.  He,  of  course,  was 
aware  of  the  friction — he  didn’t  miss  much — but  ignored  it 
serenely,  and  eventually  harmony  was  restored.  He  had  a  way 
of  bringing  out  the  best  in  people.  We  all  realized  we  were 
privileged  to  work  for  a  great  man.  His  own  work  will  stand 
for  all  time  and  that  of  many  others  was  stimulated  by  him.” 

During  the  years  of  World  War  II,  and  for  some  time 
thereafter,  Dochez  performed  major  services  for  the  govern¬ 
ment.  These  included  active  membership  in  the  Office  of 
Scientific  Research  and  Development  and  on  the  Board  for 
Coordination  of  Malarial  Studies,  the  Board  for  Control  of 
Influenza  and  Other  Epidemic  Diseases,  the  Hoover  Commis¬ 
sion  on  the  reorganization  of  the  executive  branch  of  the  gov¬ 
ernment,  and  a  number  of  others.  His  effective  work  on  these 
commissions  earned  him  the  Medal  of  Merit.  In  addition  to 
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this  and  the  Kober  Medal,  he  was  also  the  recipient  of  the 
Medal  of  the  New  York  Academy  of  Medicine.  He  was  a  mem¬ 
ber  of  numerous  learned  societies,  and  served  as  president  of  the 
Association  of  American  Physicians,  the  American  Clinical 
and  Climatological  Association,  and  the  American  Association 
of  Immunologists.  He  became  a  member  of  the  National  Acad- 

O 

emy  of  Sciences  in  1933. 

Dochez  received  an  honorary  degree  from  Yale  University 
in  1926.  Other  honorary  degrees  came  from  New  York  Uni¬ 
versity  in  1925  and  Western  Reserve  in  1931. 

Dochez  was  never  greatly  impressed  with  the  type  of  clini¬ 
cal  investigation  which  consists  in  the  acquisition  of  a  new 
machine  of  some  sort  and  then  the  recording  of  routine  meas¬ 
urements.  Rather  he  preferred  to  tackle  a  major  problem 
from  a  new  point  of  view.  He  always  maintained  that  if  one 
had  a  thorough  and  selective  knowledge  of  the  literature  one 
could  find  clues.  These  clues  one  sorted  in  one’s  head  until 
some  sort  of  tentative  hypothesis  emerged  and  then  one  de¬ 
vised  a  simple  experiment  to  test  it.  If  this  yielded  what  he 
used  to  speak  of  as  an  “indication,”  then  one  repeated  the 
experiment,  and  if  the  indication  was  still  present  one  devised 
a  larger  and  more  formal  series  of  experiments  to  establish  a 
convincing  theory. 

It  goes  without  saying  that  such  a  man  was  constantly  be¬ 
ing  consulted  by  his  colleagues  about  their  researches,  even 
when  these  were  in  fields  widely  separated  from  his  own.  And 
seldom  did  one  of  them  emerge  from  such  a  conference  with¬ 
out  a  feeling  that  his  thinking  had  been  clarified  and  the 
problem  better  defined.  If  the  field  were  related  to  Dochez’s 
own,  his  suggestions  were  often  miraculously  helpful. 

The  foregoing  paragraphs  have  indicated  some  of  the  high 
points  of  Dochez’s  career  and  have  attempted  some  notion  of 
his  accomplishments  and  his  modus  operandi.  But  a  memoir 
would  be  incomplete  without  further  description  of  the  man 
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himself,  his  character  and  personality.  To  begin  with,  he  was 
extraordinarily  handsome  and  endowed  with  a  very  good  fig¬ 
ure.  Although  he  never  discussed  clothes,  it  was  perfectly  ob¬ 
vious  that  he  liked  them  and  had  developed  to  a  very  high 
point  the  art  of  fastidious  and  elegant  dressing.  Seeing  him  on 
Fifth  Avenue  one  would  never  in  the  world  suspect  that  one 
was  looking  at  a  distinguished  biological  scientist.  He  was 
widely  read  and  had  a  knowledgeable  appreciation  of  music 
and  the  graphic  arts.  As  an  extremely  attractive  and  eligible 
bachelor  he  was  much  sought  after  for  many  years  in  New  York 
society.  Most  conspicuously,  however,  he  was  not  a  name-drop¬ 
per,  and  the  only  notion  of  exalted  social  circles  in  which  he 
moved  came  if  one  happened  to  bump  into  their  periphery 
oneself.  A  lady  once  remarked  to  him  that  for  a  scientist  he 
seemed  to  spend  a  good  deal  of  time  in  various  boxes  at  the 
opera.  His  rejoinder  was  that,  while  he  might  seem  to  be  in  a 
state  of  suspended  animation,  this  was,  in  fact,  the  time  in 
which  he  did  much  of  his  most  solid  and  productive  thinking. 
And  it  would  appear  that  not  infrequently  he  returned  from 
the  Metropolitan  Opera,  discovered  Dr.  Avery,  with  whom  he 
shared  an  apartment,  reading  quietly  in  bed,  and  then  would 
sit  down  in  full  evening  dress  and  with  vast  animation  de¬ 
scribe  to  his  old  friend  some  of  the  illuminating  thoughts  on  the 
subject  of  microbiology  which  had  occurred  to  him  during  the 
second  act  of  La  Traviata,  or  whatever  the  evening’s  opera 
had  been.  Dochez  was  a  devout  Roman  Catholic  although 
he  never  discussed  religion.  If  unable  to  escape  from  gossip,  he 
might  listen  to  it,  but  he  never  repeated  what  he  heard.  For 
him  to  have  made  an  unkind  or  invidious  remark  about  one 
of  his  associates  or  acquaintances  would  have  been  unimagin¬ 
able.  Occasionally,  under  great  stress,  he  might  show  faint 
symptoms  of  annoyance,  but  these  melted  away  with  a  laugh. 
If  he  ever  lost  his  temper  no  one  saw  him  do  it.  He  was  deeply 
uninterested  in  the  more  squalid  aspects  of  life. 
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All  those  who  saw  anything  of  him  in  the  last  few  years  of 
his  life  were  impressed  by  his  unflagging  passion  for  biological 
speculation,  and  it  is  noteworthy  that  two  years  before  his 
death,  at  a  time  when  he  was  already  afflicted  with  partial 
motor  aphasia,  he  composed  an  extraordinarily  intelligent 
“Letter  to  the  Editor’’  on  the  nature  of  the  malignant  cell  which 
was  published  in  the  Lancet. 

Those  who  knew  Dochez  well  have  reserved  for  him  a 
special  and  unique  place  in  their  memories.  There  was  no  one 
like  “Doh,”  nor  does  it  seem  likely  to  his  old  friends  that  there 
will  ever  be  another  comparable  figure. 
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WILLIAM  FRANCIS  GIBBS 

August  24,  1886-September  6,  1967 


BY  WALTER  C.  BACHMAN 


Few  men  have  so  wholeheartedly  dedicated  a  lifetime  to 
a  single  objective  or  derived  so  much  enjoyment  from  the 
great  effort  devoted  to  achieving  their  goals  as  William  Francis 
Gibbs. 

Born  August  24,  1886,  in  Philadelphia,  Pennsylvania,  son  of 
a  successful  financier,  William  Warren  Gibbs,  and  of  Frances 
Ayres  (Johnson)  Gibbs,  he  received  his  primary  and  secondary 
education  in  the  DeLancey  School  there,  graduating  in  1905. 

An  early  interest  in  ships  was  undoubtedly  stimulated  when, 
as  a  boy,  he  had  the  opportunity  to  witness  a  ship  launching  at 
the  Cramp  shipyard  in  Philadelphia.  This  interest  was  con¬ 
firmed  and  strengthened  by  a  number  of  transatlantic  crossings 
he  made  with  his  younger  brother,  Frederic,  starting  in  1901 
with  a  trip  on  the  White  Star  Liner  Oceanic,  the  largest  trans¬ 
atlantic  passenger  ship  at  that  time.  Later  crossings  were  made 
on  the  Celtic  and  the  Lusitania,  outstanding  ships  of  their 
day,  and  in  1907  on  the  maiden  voyage  of  the  Mauretania,  which 
held  the  transatlantic  speed  record  for  over  twenty  years. 

In  1906  he  entered  Harvard,  where  with  characteristic 
individualism  he  did  not  pursue  a  formal  curriculum  leading 
to  a  degree  but  selected  a  combination  of  courses,  largely  sci¬ 
entific,  in  his  range  of  interest.  His  leisure  was  devoted  to  read¬ 
ing  technical  publications  dealing  with  ship  design  and  con- 
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struction.  During  this  period  he  made  an  extensive  study  of  all 
available  information  on  the  newest  warships  of  the  British 
Navy,  which  was  preeminent  at  that  time. 

His  studies  at  Harvard  were  completed  in  1910.  Even 
though  no  degree  was  conferred,  the  Harvard  Chapter  of  Phi 
Beta  Kappa  made  him  an  honorary  member  in  1945. 

On  the  advice  of  his  father,  who  considered  engineers  poor 
businessmen,  he  entered  the  Columbia  University  Law  School 
in  1911  and  received  a  Bachelor  of  Law  degree  in  1913.  At  the 
same  time,  he  did  graduate  work  in  economics  for  which  he  re¬ 
ceived  the  degree  of  Master  of  Arts,  also  in  1913. 

During  this  period  his  father  suffered  financial  reverses  and 
William  Francis  took  a  position  in  the  law  office  of  William 
Osgood  Morgan  in  New  York.  His  vision  of  great  ships  re¬ 
mained,  however.  For  the  next  two  years,  while  working  at  law 
in  New  York  during  the  week,  he  journeyed  each  weekend  to 
the  family  home  in  Haverford,  Pennsylvania.  There  he  spent 
all  of  his  spare  time  together  with  his  brother,  Frederic  Her¬ 
bert  Gibbs,  investigating  the  possibility  of  designing  a  high¬ 
speed  transatlantic  passenger  liner,  1,000  feet  long.  By  May 
1915,  he  was  so  encouraged  by  the  results  of  this  study  that 
he  gave  up  all  other  work  so  that  he  could  devote  full  time  to 
this  project. 

By  January  1916,  their  design  had  progressed  sufficiently 
so  that  the  brothers  presented  it  to  Admiral  David  W.  Taylor, 
then  Chief  Constructor  of  the  U.S.  Navy,  and  to  the  Hon. 
Josephus  Daniels,  Secretary  of  the  Navy. 

Encouraged  by  these  men,  they  continued  their  efforts  and, 
in  June  1916,  presented  their  design  to  Mr.  P.  A.  S.  Franklin, 
President  of  the  International  Mercantile  Marine  Company. 
Their  proposal  at  this  time  included  the  development  of  a 
new  port  at  Montauk,  Long  Island,  with  fast  boat  trains  run¬ 
ning  to  New  York  in  order  to  reduce  the  total  travel  time  to  a 
minimum. 
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Mr.  Franklin  introduced  the  Gibbs  brothers  to  Mr.  J.  P. 
Morgan,  who  was  so  impressed  that  he  undertook  the  financing 
of  further  development  of  the  design,  including  the  necessary 
model  testing. 

Work  on  this  project  was  interrupted  by  the  entry  of  the 
United  States  into  World  War  I  in  April  1917.  W.  F.  Gibbs  was 
appointed  Assistant  to  the  Chairman  of  the  Shipping  Control 
Committee  of  the  General  Staff  of  the  U.S.  Army  and  after  the 
war  was  Assistant  to  the  Chairman,  U.S.  Shipping  Board  on 
the  American  Commission  to  Negotiate  Peace,  in  which  capa¬ 
city  he  attended  the  Peace  Conference  at  Versailles. 

In  1919  he  was  appointed  Chief  of  Construction  of  the 
International  Mercantile  Marine  Company,  for  whom  he 
planned  and  supervised  the  conversion  of  the  S.S.  Minnekahda 
from  a  wartime  transport  to  a  third-class  passenger  and  cargo 
ship  for  the  New  York  to  Hamburg  service. 

The  great  new  German  passenger  liner  Vaterland,  which 
had  made  her  maiden  voyage  to  New  York  in  May  1914,  had 
been  trapped  there  by  the  opening  of  World  War  I  and  had 
been  seized  by  the  United  States  government  for  use  as  a  troop 
ship  in  1917,  when  it  was  renamed  the  Leviathan.  At  the  end 
of  the  war,  the  United  States  Shipping  Board  decided  to  con¬ 
vert  the  Leviathan  for  passenger  service  and  the  Gibbs  brothers 
were  asked  to  organize  an  independent  firm  to  supervise  this 
work. 

Accordingly,  in  February  1922,  Gibbs  Brothers,  Inc.  was 
organized,  with  William  Francis  Gibbs  as  president. 

The  Leviathan  had  been  built  by  the  German  shipyard 
Blohm  &  Voss,  which  held  the  detailed  plans  needed  for  the 
conversion  and  maintenance  of  the  ship.  The  shipyard  de¬ 
manded  one  million  dollars  for  a  set  of  these  plans — an  exorbi¬ 
tant  price  at  that  time.  Never  one  to  submit  to  pressure,  Gibbs 
immediately  assembled  a  team  of  experienced  men  who  com¬ 
pletely  measured  the  ship,  including  the  internals  of  the  main 
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machinery,  and  drew  their  own  plans  at  a  considerable  saving 
of  money. 

The  ship  was  converted  for  luxury  passenger  service  by  the 
Newport  News  Shipbuilding  Sc  Dry  Dock  Company,  under 
Gibb’s  supervision,  with  the  care  and  attention  to  detail  for 
which  he  soon  became  famous.  The  maiden  voyage,  which 
began  on  July  4,  1923,  and  several  voyages  thereafter  were 
made  under  the  supervision  of  Gibbs  Brothers,  Inc.,  acting  as 
operating  agents  for  the  Shipping  Board.  With  the  successful 
completion  of  this  great  project,  the  reputation  of  the  new  firm 
was  established. 

Other  commissions  followed  and  the  firm  supervised  the 
conversion  of  a  number  of  ships  released  from  their  wartime 
service  to  suit  commercial  requirements. 

The  next  great  opportunity  came  in  1924  when  Gibbs 
Brothers,  Inc.  designed  and  supervised  the  construction  of  the 
S.  S.  Malolo  for  the  American-Hawaiian  Steamship  Company, 
a  subsidiary  of  the  Matson  Navigation  Company.  This  ship  was 
built  by  William  Cramp  &  Son  in  Philadelphia,  the  shipyard 
where  William  Francis  witnessed  his  first  launching  as  a  boy. 

The  Malolo  was  the  largest  and  fastest  passenger  liner 
built  in  the  United  States  up  to  that  time..  Its  design  embodied 
a  number  of  advanced  safety  features,  including  an  improved 
arrangement  of  watertight  compartments,  connected,  where 
necessary,  through  hydraulically  operated  sliding  doors  con¬ 
trolled  from  the  bridge. 

Few  ship  designers  have  had  their  ideas  so  promptly  and 
dramatically  tested.  During  the  trial  trip,  a  Norwegian 
freighter,  the  Jacob  Christensen ,  struck  the  Malolo  almost 
amidships  while  she  was  in  a  dense  fog  off  Nantucket.  Similar 
damage  had  previously  caused  the  sinking  of  several  passenger 
ships,  most  notably  the  Empress  of  Ireland,  with  great  loss  of 
life.  The  Malolo  was  disabled  but  was  towed  back  to  port  with 
no  injury  to  anyone  on  board.  Gibbs’s  safety  features  were 
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widely  acclaimed  and  his  reputation  as  a  designer  was  con¬ 
firmed,  as  was  his  resolve  to  maintain  only  the  very  highest 
standards  of  safety  at  all  times. 

Other  work  followed  and,  in  1929,  the  firm  of  Gibbs 
Brothers,  Inc.  was  succeeded  by  Gibbs  &  Cox,  Inc.,  a  new  firm 
organized  to  include  Daniel  H.  Cox,  an  outstanding  yacht  de¬ 
signer  of  that  period.  This  association  permitted  the  Gibbs 
talent  to  be  applied  to  several  outstanding  yachts,  including  the 
Savarona,  the  largest  steam  yacht  ever  built  and  the  first  to 
include  the  highest  safety  standards  for  merchant  ships;  and 
the  great  sailing  yacht,  Sea  Cloud,  316  feet  over-all  length, 
with  the  number  and  arrangement  of  sails  of  a  full-rigged  ship. 

Although  this  was  a  lean  period  for  shipbuilders  and  de¬ 
signers  in  America,  other  important  projects  handled  by  the 
Gibbs  firm  included  the  design  and  supervision  of  construction 
of  the  four  popular  Grace  Line  passenger  ships  of  the  Santa  Rosa 
Class  and  the  S.  S.  Angelina  and  Manuela  for  A.  H.  Bull  & 
Company.  The  latter  two  ships  were  the  first  general  cargo 
vessels  built  in  the  United  States  in  almost  a  decade  and  were 
considered  a  great  advance  in  many  respects  in  both  hull 
and  machinery. 

The  Grace  Line  ships  were  significant  in  another  way,  in 
that  their  machinery  included  solid  rotor  impulse  turbines, 
steam  conditions  high  for  that  day,  and  other  features  which 
provided  the  foundation  for  the  major  advances  which  Gibbs 
later  made  in  the  machinery  used  in  the  U.S.  Navy. 

Gibbs’s  outstanding  knowledge  of  passenger  ships  was  then 
devoted  to  the  design  and  supervision  of  the  construction  of  the 
S.  S.  America.  This  was  the  largest  merchant  ship  built  in  this 
country  up  to  that  time  and  had  safety  features,  including  fire 
resistant  construction,  to  a  degree  unequaled  by  any  other  pas¬ 
senger  ship  of  the  period.  Completed  in  1940  by  the  Newport 
News  Shipbuilding  8c  Dry  Dock  Company,  she  could  not  be  used 
by  the  United  States  Lines  in  her  intended  service  because  of 
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the  war  in  Europe.  After  a  luxury  cruise  to  California,  she  re¬ 
turned  to  Newport  News  where  her  luxurious  furnishings  were 
removed  and  she  was  reoutfitted  as  the  troop  transport  U.S.S. 
West  Point.  Refurbished  at  the  end  of  World  War  II,  she  be¬ 
came  a  popular  ship  in  the  transatlantic  service  for  which  she 
was  designed. 

In  1933  the  United  States  Navy,  which  had  built  almost 
no  new  ships  since  World  War  I,  started  a  new  construction 
program.  Three  shipyards,  United  Dry  Docks,  Inc,  Federal 
Shipbuilding  &  Dry  Dock  Company,  and  the  Bath  Iron  Works 
Corporation,  undertook  to  build  destroyers  to  a  single  design 
developed  by  W.  F.  Gibbs. 

This  program  was  particularly  significant  in  two  ways. 
It  represented  the  first  step  in  the  development  of  modern, 
rugged,  and  more  efficient  steam  propulsion  machinery  for 
naval  ships.  This  type  of  machinery,  further  developed  through 
a  series  of  destroyer  types,  also  of  Gibbs  design,  was  used  to 
power  practically  all  steam-driven  combatant  ships  in  the 
U.S.  Navy  built  during  World  War  II,  including  destroyers, 
cruisers,  battleships,  and  aircraft  carriers. 

The  work  which  was  done  on  this  first  destroyer  class,  known 
as  the  U.S.S.  Mahan  or  DD364  Class,  also  permitted  the  Gibbs 
firm  to  develop  the  methods  and  the  central  design  and  pur¬ 
chasing  organization  which  made  possible  the  large-scale  ship¬ 
building  programs  of  World  War  II. 

This  first  new  destroyer  design  was  followed  by  many  others. 
The  destroyer  classes  known  as  DD381,  394,  397,  409,  423,  429, 
432,  and  437,  all  developed  by  Gibbs  &  Cox,  Inc.,  permitted 
a  steady  evolution  and  refinement  which  resulted  in  the  highly 
efficient  designs  known  as  the  DD445,  453,  and  692  Classes, 
which  were  the  backbone  of  the  World  War  II  fleet. 

In  the  DD381  and  394  Classes,  Gibbs  raised  the  steam  pres¬ 
sure  to  600  PSIG.  This  was  considered  a  radical  step  at  that 
time.  Although  it  had  the  support  of  many  farsighted  naval 
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officers,  it  also  aroused  the  fears  and  opposition  of  many  others. 
The  “Battle  of  High  Pressure-High  Temperature  Steam”  raged 
for  several  years  until  the  new  ships  demonstrated  by  their  per¬ 
formance  in  service  that  they  were  not  only  more  efficient  but 
also  more  reliable  than  their  predecessors. 

During  this  period  the  firm  also  developed  the  working  plans 
for  light  cruisers,  Army  transports,  and  the  very  successful 
Wind  Class  of  icebreakers.  The  last-named,  with  diesel  electric 
propulsion,  bow  propellers,  and  rolling  tanks,  were  then  the 
most  powerful  and  effective  in  the  world.  Seven  ships  of  the 
Wind  Class  were  built.  All  are  still  in  service. 

In  1940  the  British  government  sent  a  purchasing  mis¬ 
sion  to  survey  the  busy  American  shipyards  and  order  some 
cargo  ships.  The  head  of  the  mission  approached  W.  F.  Gibbs 
and  said  that  his  government  wanted  twenty  ships.  The  reply 
was,  “You  don’t  need  them.”  Gibbs  then  explained  that  if  Brit¬ 
ain  was  within  twenty  ships  of  winning  the  war  she  had  won 
already.  If  not,  she  needed  many  more  ships.  The  British  then 
placed  an  order  for  sixty  Ocean  Class  ships  to  be  built  in  two 
new  shipyards.  From  these  ships  was  evolved  the  design  of  the 
great  fleet  of  Liberty  ships  which  carried  so  much  of  our  mili¬ 
tary  cargo  during  the  war  years. 

The  first  ship  of  the  British  Ocean  Class  fleet  was  finished 
ten  months  and  a  day  after  the  design  was  begun,  a  startling 
achievement. 

The  Gibbs  brothers’  experience  with  the  U.S.  Shipping  Con¬ 
trol  Committee  during  World  War  I  had  shown  very  clearly  the 
confusion  and  delays  which  could  result  if  each  shipbuilder  and 
equipment  manufacturer  was  permitted  to  proceed  in  his  own 
way.  With  the  design  and  purchasing  organization  developed 
for  his  naval  work,  W.  F.  Gibbs  was  in  a  position  to  develop 
designs  suitable  for  mass  production  and  to  insist  on  the  de¬ 
gree  of  standardization  of  equipment  produced  by  suppliers  to 
make  the  large  wartime  shipbuilding  programs  possible. 
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Knowing  this  background,  the  United  States  Maritime 
Commission  requested  Gibbs  &  Cox,  Inc.  to  prepare  the  work¬ 
ing  plans  and  do  the  procurement  for  the  first  312  Liberty  ships. 
The  first  of  these  ships  went  on  trial  on  December  26,  1941, 
soon  after  Pearl  Harbor,  and  only  nine  months  after  the  de¬ 
sign  was  started.  A  total  of  2,628  ships  was  built  to  this  design 
in  many  shipyards  before  this  program  was  ended. 

As  the  United  States  mobilized  for  the  war  effort,  the  War 
Production  Board  was  established  and  Charles  E.  Wilson,  Vice 
Chairman  for  Production,  requested  W.  F.  Gibbs  to  become 
Controller  of  Shipbuilding  to  coordinate  the  ship  construction 
programs  of  the  Navy,  the  Army,  and  the  Maritime  Commis¬ 
sion.  This  appointment  was  made  with  an  arrangement  which 
permitted  Gibbs  to  control  United  States  shipbuilding  policies 
while  at  the  same  time  he  was  freed  of  administrative  detail  so 
that  he  could  continue  to  supervise  the  very  important  activities 
of  his  own  company. 

During  this  period  he  served  as  Chairman  of  the  Com¬ 
bined  Shipbuilding  Committee  (Standardization  of  Design) 
of  the  Combined  Chiefs  of  Staff.  He  was  also  Special  Assistant 
to  the  Director,  Office  of  War  Mobilization,  and  representative 
of  the  Office  of  War  Mobilization  on  the  Procurement  Review 
Board  of  the  Navy. 

The  technical  organization  developed  for  the  prewar 
naval  programs  was  rapidly  expanded  and  under  Gibbs’s 
direction  his  firm  produced  the  designs  or  working  plans  for 
over  63  percent  of  all  ocean-going  merchant  ships  and  74  per¬ 
cent  of  all  naval  vessels  built  in  this  country  during  the  war 
years. 

These  wartime  designs  included  the  following: 

BDE  Class  Escort  Vessels,  1941  (97  ships) 

DE(DET)  Class  Escort  Vessels,  1942  (72  ships) 

LST1-490  Class  Landing  Ship  Tank,  1942  (441  ships) 

LSD1  Class  Landing  Ship  Dock,  1942  (15  ships) 
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GR121 — U.S.S .Mackinaw — Icebreaker,  1942  (1  ship) 

AOG1  Class  Navy  Gasoline  Tankers,  1942  (11  ships) 

DE(FMR)  Class  Escort  Vessels,  1942  (85  ships) 

DE(WGT)  Class  Escort  Vessels,  1943  (81  ships) 

DD692  Class  Destroyers,  1943  (175  ships) 

DE(TEP)  Class  Picket  Ships,  1943  (7  ships) 

CVE105  Class  Aircraft  Carrier  Escorts,  1943  (19  ships) 

LST542  Class  Landing  Ship  Tank,  1943  (611  ships) 

AGP4  Class  Motor  Torpedo  Boat  Tenders,  1943  (2  ships) 

ARBI  Class  Battle  Damage  Repair  Ships,  1943  (3  ships) 

LSM  Class  Landing  Ships,  1943  (554  ships) 

AS22 — U.S.S.  Euryale — Submarine  Tender,  1943  (1  ship) 

YMS135  Class  Motor  Minesweepers,  1943  (347  ships) 

ARS(T)1  Class  Tenders  for  Salvage  Craft,  1943  (3  ships) 

ARL1  Class  Landing  Craft  Repair  Vessels,  1943  (3  ships) 

APB45  Class  Auxiliary  Barrack  Ship,  Self  Propelled,  1944  (4  ships) 
ARV(E)  and  (A)  Class  Aircraft  Repair  Vessels,  1944  (4  ships) 

LSD22 — U.S.S.  Fort  Marion — Landing  Ship  Dock,  1944  (1  ship) 
CL119  Class  Light  Cruisers,  1944  (3  ships) 

LSM  Class  Rocket  Ships,  1944  (60  ships) 

AG88  Class  Ice  Breakers,  1944  (2  ships) 

AD26  Class  Destroyer  Tenders,  1944  (7  ships) 

LST1153  Class  Landing  Ship  Tank,  1944  (2  ships) 

At  the  same  time,  the  firm  continued  design  services  and 
procured  much  of  the  equipment  for  the  multiple  destroyer 
building  programs  based  on  the  following  designs  for  which 
working  plans  were  started  before  our  entry  into  the  war: 

DD445  Class  175  ships  built  in  1 1  shipyards 
DD453  Class  48  ships  built  in  7  shipyards 
DD692  Class  175  ships  built  in  8  shipyards 

The  key  position  occupied  by  the  Gibbs  organization  in 
large  government  shipbuilding  programs  naturally  invited 
several  investigations  by  congressional  committees.  These  com¬ 
mittees,  sometimes  hostile  at  the  outset,  invariably  ended  with 
praise  for  the  firm’s  contribution  to  the  national  effort.  At  the 
end  of  one  such  investigation,  Gibbs  remarked:  “Nothing 
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educates  a  man  like  being  forced  to  look  up  the  answer  to  every 
possible  question  that  can  be  asked  about  his  business.”  The 
care  with  which  he  replied  to  every  question  raised  by  the  in¬ 
vestigators  undoubtedly  was  an  important  factor  in  the  out¬ 
come  of  these  hearings. 

The  dream  of  William  Francis  and  Frederic  H.  Gibbs  had 
been  to  see  a  great  ocean  liner  built  to  their  design.  Early  in 
their  careers  this  goal  had  seemed  close  but  it  receded  during 
World  War  I  and  again  when  the  government  decided  to  recon¬ 
dition  the  Leviathan.  The  America,  which  was  completed  just 
prior  to  our  entry  into  World  War  II,  was  the  largest  passenger 
vessel  built  in  the  United  States  up  to  that  time  and  a  fine  and 
popular  ship  but  not  a  true  competitor  with  the  fast  superlin¬ 
ers,  the  Queen  Mary ,  Normandie,  and  Queen  Elizabeth. 

At  the  end  of  World  War  II,  preliminary  studies  for  a  new 
ocean  liner  were  begun  and  in  1946  the  United  States  Lines 
Company  commissioned  Gibbs  &  Cox,  Inc.  to  develop  contract 
plans  and  specifications  for  the  S.S.  United  States. 

This  superb  ship  resulted  from  the  synthesis  of  all  the  ex¬ 
perience  gained  from  passenger  ships  such  as  the  Leviathan, 
the  Malolo,  the  Grace  Liners,  and  the  America  combined  with 
the  technical  advances  made  in  machinery,  structure,  materials, 
and  methods  developed  in  work  for  the  U.S.  Navy. 

The  dream  of  W.  F.  Gibbs  evolved  into  a  practicable  con¬ 
cept  which  developed  into  an  extraordinarily  coherent  design. 
His  drive  and  organizing  ability  enabled  him  to  delve  into  and 
guide  every  detail  of  the  design  and  construction  of  this  ship, 
while  at  the  same  time  he  refuted  the  proposals  of  those  who 
would  have  settled  for  less. 

The  concept  of  the  ship  was  simple  but  difficult  to  achieve. 
It  had  to  be  the  safest  ship  afloat,  with  standards  of  subdivision 
and  fire  resistance  exceeding  those  of  any  other  ship.  It  was  to 
compete  with  the  Queen  Mary  and  the  Queen  Elizabeth  in 
luxury,  accommodations,  and  speed,  yet  be  much  more  eco¬ 
nomical  to  operate.  At  the  same  time,  it  was  designed  to  be 
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readily  convertible  to  a  troop  ship,  for  which  purpose  its 
speed  and  safety  features  made  it  extraordinarily  suitable. 

That  the  combination  of  these  many  qualities  in  a  single 
ship  was  actually  accomplished  has  been  amply  demonstrated 
by  the  remarkable  record  of  performance  of  the  ship  over  the 
many  years  it  has  been  in  service. 

In  April  1949  a  contract  for  construction  was  awarded  to 
the  Newport  News  Shipbuilding  &  Dry  Dock  Company.  For  a 
brief  time  during  the  building  period,  the  ship  was  taken  over 
by  the  U.S.  Navy  for  conversion  to  a  troop  ship  because  of  the 
Korean  War.  But  the  construction  as  a  passenger  ship  was  never 
interrupted;  the  crisis  passed;  and  the  ship  was  completed  on 
schedule. 

On  July  3,  1952,  the  S.S.  United  States  sailed  from  New 
York  on  its  maiden  voyage,  with  Mr.  and  Mrs.  W.  F.  Gibbs  on 
board.  No  previous  announcement  had  been  made  but  the  pas¬ 
sengers  soon  realized  that  it  was  to  be  an  extraordinary  voyage. 
The  ship  passed  Bishop  Rock  3  days,  10  hours,  and  40  minutes 
after  leaving  Ambrose  Light,  having  made  the  eastbound  pas¬ 
sage  at  an  average  speed  of  35.59  knots.  This  was  almost  four 
knots  faster  than  the  previous  record  of  31.60  knots  established 
by  the  Queen  Mary  and  brought  the  Blue  Riband  trophy  to 
the  United  States  for  the  first  time.  Another  record  of  34.51 
knots  was  made  on  the  westbound  passage.  It  was  the  first  time 
in  a  hundred  years  that  this  country  had  had  the  premier  ship 
on  the  Atlantic. 

The  ship  made  triumphal  entries  into  Le  Havre  and  South¬ 
ampton  and  was  enthusiastically  received  in  both  ports.  William 
Francis  Gibbs  received  wide  acclaim  and  many  awards  for  his 
achievement.  But  the  published  comment  that  he  most  ap¬ 
preciated  was  a  succinct  statement  in  the  charivari  column  of 
the  British  magazine  Punch:  “After  the  loud  and  fantastic 
claims  made  in  advance  for  the  liner  United  States  it  comes  as 
something  of  a  disappointment  to  find  them  all  true.” 

By  more  than  just  speed,  this  ship  symbolizes  the  quality 
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of  the  design,  engineering,  and  attention  to  detail  that  char¬ 
acterizes  all  of  the  work  done  by  William  Francis  Gibbs.  Its 
record  for  reliability,  economy,  comfort,  and  popularity  with 
the  traveling  public  is  eloquent  testimony  to  the  success  of 
the  design. 

It  was  widely  reported  at  the  time  that  the  ship  had  not 
used  nearly  its  full  power  during  this  record-breaking  voyage. 
The  secrets  of  the  ship’s  capabilities  were  so  closely  guarded 
under  W.  F.  Gibbs’s  ever-watchful  eye  that  very  few  people, 
even  today,  know  her  maximum  power  and  speed  or  even  what 
she  did  on  trial. 

Soon  after  the  close  of  World  War  II,  the  U.S.  Navy 
recognized  that  the  greatest  threat  to  its  supremacy  on  the  seas 
lay  in  possible  enemy  submarine  attack.  It  also  realized  that  its 
technological  advantages  had  become  so  well  known  to  other 
navies  that  a  major  effort  to  achieve  another  significant  techni¬ 
cal  advance  would  be  necessary  if  it  were  to  maintain  its 
supremacy.  The  firm  of  Gibbs  &  Cox,  Inc.  was  assigned  a  major 
role  in  this  effort,  starting  with  the  experimental  destroyer, 
DD828,  the  U.S.S.  Timmerman,  followed  by  a  series  of  other 
designs  for  destroyers,  frigates,  escorts,  guided  missile  ships, 
landing  craft,  hydrofoils,  and  others. 

The  end  of  the  war  also  brought  a  demand  for  many  de¬ 
signs  for  ship  conversions  and  new,  modern  cargo  liners  and 
bulk  carriers  and  the  well-known  passenger-cargo  ships,  Santa 
Rosa  and  Santa  Paula,  which  replaced  the  earlier  ships  of  the 
same  name.  The  strong  interest  with  which  W.  F.  Gibbs  fol¬ 
lowed  every  detail  of  these  designs  did  not  prevent  him  from 
pursuing  many  other  interests  as  well. 

When  the  Gibbs  brothers  were  boys  in  Philadelphia,  their 
father  often  permitted  the  family  coachman,  a  former  mem¬ 
ber  of  the  city  Fire  Department,  to  drive  the  boys  to  fires,  taking 
them  from  school,  if  necessary.  This  developed  in  W.  F.  Gibbs 
a  fascination  with  fire  fighting  which  lasted  all  of  his  life.  While 
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still  in  college,  he  investigated  the  possibility  of  designing  a 
fire  engine  more  powerful  than  those  then  in  service.  In  1930  he 
developed  a  design  for  a  powerful  pumping  engine  but  was 
frustrated  because  there  was  no  gasoline  or  diesel  engine  avail¬ 
able  that  was  sufficiently  powerful,  light,  and  compact  for  his 
purpose. 

Because  of  his  interest  in  the  subject,  however,  the  New 
York  City  Fire  Department  retained  him  as  a  consultant  and,  in 
1937,  he  designed  and  supervised  the  construction  of  the  New 
York  City  fireboat  Fire  Fighter.  Still  the  most  powerful  fireboat 
in  the  world,  the  Fire  Fighter  has  demonstrated  its  great  value 
many  times  at  waterfront  fires  which  were  unapproachable  by 
other  means  or  even  by  ordinary  fireboats. 

The  contrast  between  the  performance  of  the  Fire  Fighter 
at  large  fires  and  the  relative  ineffectiveness  of  the  weak  streams 
produced  by  ordinary  fire  engines  remained  as  a  challenge. 
New  and  more  powerful  diesel  engines  were  developed  after 
the  war.  In  1962,  together  with  the  Mack  Truck  Company, 
Gibbs  developed  for  New  York  City  a  Super  Fire  Engine 
Pumper  and  Tender  with  the  capability  of  throwing  a  power¬ 
ful  stream  of  water  into  fires  which  could  not  be  reached  by  any 
other  equipment.  This  was  not  a  single  vehicle  but  a  veritable 
task  force  consisting  of  the  pumping  engine  and  several  hose¬ 
carrying  tenders.  It  is  easily  the  most  powerful  weapon  against 
large  fires  in  the  world  today. 

The  office  of  the  president  of  Gibbs  8c  Cox,  Inc.  was  famed 
for  its  simplicity  and  austere  appearance.  For  many  years, 
Gibbs  had  no  desk  but  perched  on  a  stool  at  a  drawing  board. 
These  he  retained  even  after  he  moved  to  a  chair  and  a  simple 
table.  He  worked  surrounded  by  activity  and  several  secretaries 
were  constantly  kept  busy  supplying  him  with  information  and 
transmitting  his  numerous  instructions  and  messages. 

Devotion  to  ships,  fire  engines,  and  business  appeared  to 
many  to  be  an  all-consuming  passion  which  took  W.  F.  Gibbs 
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to  his  office  for  long  hours  seven  days  a  week.  He  was  usually 
the  first  to  arrive  and  often  the  last  to  leave. 

Francis  Gibbs,  as  he  was  widely  known  by  family  and 
friends,  had  many  other  interests  as  well.  He  frequently  attended 
the  theater,  symphony,  and  opera  and  had  many  friends  in  the 
artistic  world,  for  he  appreciated  quality  and  superb  perfor¬ 
mance  in  any  field  of  endeavor.  He  maintained  a  box  at  the 
Yankee  Stadium  for  many  years.  He  was  a  vestryman  and  active 
supporter  of  St.  Thomas’s  Church  on  Fifth  Avenue. 

A  keen  sense  of  humor  and  a  delight  in  surprising  his 
listeners  made  him  a  most  effective  extemporaneous  speaker 
before  an  audience  of  any  size.  He  believed  strongly  that  a  sense 
of  humor  is  vital  in  any  field  of  endeavor. 

Great  engineering  projects  require  the  coordinated  efforts 
of  many  people.  William  Francis  Gibbs  was  a  natural  leader, 
who  inspired  great  loyalty  in  his  staff  and  confidence  and  co¬ 
operation  in  those  with  whom  he  did  business.  His  extraordi¬ 
nary  enthusiasm  for  his  work  set  the  example  which  drove  all 
who  worked  with  him  to  greater  efforts  to  maintain  the  high 
standards  of  performance  that  he  demanded.  He  took  a  close 
personal  interest  in  his  employees  and  quietly,  often  anony¬ 
mously,  assisted  those  in  need. 

Active  almost  to  the  end,  William  Francis  Gibbs  died  on 
September  6,  1967,  at  the  age  of  eighty-one.  Following  services 
at  the  Madison  Avenue  Presbyterian  Church  in  New  York, 
interment  was  at  the  First  Presbyterian  Church  Cemetery, 
Princeton,  New  Jersey.  He  is  survived  by  his  wife,  Vera;  his 
brother,  Frederic;  his  sons,  Francis  and  Christopher;  a  step¬ 
son,  Adrian  Larkin;  and  two  grandchildren. 

At  a  meeting  of  the  Council  of  the  National  Academy  of 
Engineering  on  November  16,  1967,  the  following  resolution 
was  adopted: 
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resolved,  that  the  following  statement  be  placed  in  the  minutes 
of  the  Council  as  a  memorial  to  William  Francis 
Gibbs: 

whereas,  with  the  death  of  William  Francis  Gibbs  on  the  6th 
of  September,  1967,  the  National  Academy  of  Engi¬ 
neering  lost  one  of  its  outstanding  members — a  dis¬ 
tinguished  naval  architect  and  engineer,  and  a  pioneer 
in  ship  design  and  technology  who  greatly  advanced 
his  profession;  and 

whereas,  he  will  long  be  remembered  by  his  friends  and  asso¬ 
ciates  for  his  vision,  his  energy,  his  penetrating  intel¬ 
lect  and  good  judgment,  his  strong  sense  of  public 
service  and  responsibility,  and  his  generosity:  There¬ 
fore  be  it 

resolved,  that  the  National  Academy  of  Engineering  record  its 
great  sorrow  on  the  passing  of  William  Francis  Gibbs. 
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EDUCATION,  HONORS,  AND  DISTINCTIONS 

EDUCATION 

Harvard  University,  1906-1910 

Columbia  University  Law  School,  1911-1913,  LL.B. 

Also,  graduate  work  in  economics,  Columbia  University,  1911-1913, 
M.S. 

HONORARY  DEGREES 

Doctor  of  Engineering,  Stevens  Institute  of  Technology,  1938 
Doctor  of  Science,  Harvard  University,  1947 
Doctor  of  Engineering,  New  York  University,  1955 
Doctor  of  Science,  Bowdoin  College,  1955 

HONORS 

1919  War  Department  Certificate  in  Recognition  of  Services, 
World  War  I 

1943  American  Design  Award 

1946  David  W.  Taylor  Gold  Medal  (Society  of  Naval  Architects 
and  Marine  Engineers) 

1946  Phi  Beta  Kappa  (Honorary),  Harvard  Chapter 

1946  Trustee,  Thomas  Alva  Edison  Foundation,  Inc. 

1947  Presidential  Certificate  of  Merit,  World  War  II 

1951  Holland  Society  of  New  York  Distinguished  Service  Gold 
Medal 

1953  National  Transportation  Award  for  1952 

1953  Trustee,  United  Seamen’s  Service 

1953  Franklin  Institute  Gold  Medal 

1955  First  Recipient  of  the  Elmer  A.  Sperry  Award 

1959  Michael  Pupin  Medal,  Columbia  Engineering  Alumni  Asso¬ 
ciation 

1960  Allied  Professions  Medal,  American  Institute  of  Architects 

1961  Virginia  Museum  of  Fine  Arts  Award 

1962  William  S.  Newell  Memorial  Award,  United  Seamen’s  Service 
1964  Military  Order  of  the  World  Wars,  New  York  Chapter,  Cer¬ 
tificate  of  Recognition  of  Services 

1964  Elected  Benjamin  Franklin  Fellow  of  Royal  Society  of  Arts 
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1964  Military  Order  of  the  World  Wars  Citation  for  Distinguished 
and  Exceptional  Services 

1965  Navy  League  of  the  United  States,  New  York  Chapter,  Scroll 
of  Honor  in  recognition  of  Services 

MEMBERSHIPS 

American  Bureau  of  Shipping:  Technical  Committee 
Amei’ican  Philosophical  Society 

American  Society  of  Mechanical  Engineers:  Honorary  Member  (Fel¬ 
low) 

American  Society  of  Naval  Engineers 
British  Nuclear  Energy  Society 
Edison  Foundation  Trustee 
Institute  of  Aerospace  Sciences 
Military  Order  of  the  World  Wars 
National  Academy  of  Engineering  (1965) 

National  Academy  of  Sciences  (1949) 

Navy  League  of  the  United  States 
Newcomen  Society 
New  York  Academy  of  Sciences 
New  York  Bar  Association 

North  East  Coast  Institution  of  Engineers  &  Shipbuilders 

Phi  Beta  Kappa  Association 

Royal  Institution  of  Naval  Architects 

Royal  Society  of  Arts 

Society  of  Naval  Architects  and  Marine  Engineers 
United  Seamen’s  Service 

CLUBS 

Broad  Street 
Century 
Essex  County 
India  House 
James  River  Country 
New  York  Yacht 
Piping  Rock 
Propeller 
University 
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FEATURE  ARTICLES  ON  W.  F.  GIBBS 

“Technological  Revolutionist,”  Time,  September  28,  1942 
“The  Mysterious  Mr.  Gibbs,”  Saturday  Evening  Post,  January  20, 
27,  and  February  S,  1945 

“The  Love  Affair  of  William  Francis  Gibbs,”  Fortune,  August,  1957 
“Mr.  Gibbs’  Baby,”  New  Yorker,  November  16,  1957 
“Profiles:  The  Best  I  Know  How,”  New  Yorker,  June  6,  1964 


MELVILLE  JEAN  HERSKOVITS 

September  10,  1895-February  26,  1963 


BY  JOSEPH  H.  GREENBERG 


Melville  j.  herskovits  was,  at  the  time  of  his  death,  the 
acknowledged  dean  of  African  studies  in  the  United 
States  as  well  as  a  major  figure  in  the  world  of  anthropology. 
His  achievements  were  impressive,  whether  measured  in  terms 
of  field  work,  scholarly  publications,  organizational  activities, 
or  the  training  of  students.  His  outstanding  personal  character¬ 
istics  were  a  well-nigh  boundless  energy  and  enthusiasm  for 
every  aspect  of  his  multifarious  activities  and  a  wide  range  of 
scientific  and  humanistic  interests.  His  wife,  Frances,  a  profes¬ 
sional  anthropologist  in  her  own  right,  was  his  lifelong  collab¬ 
orator  and  co-worker  whose  contributions  are  not  to  be  meas¬ 
ured  solely  from  the  list  of  works  which  she  co-authored  with 
him. 

Melville  Jean  Herskovits  was  born  in  Bellefontaine,  Ohio, 
on  September  10,  1895;  he  lived  there  until  the  age  of  ten.  He 
subsequently  lived  in  El  Paso,  Texas,  and  Erie,  Pennsylvania, 
where  he  graduated  from  Erie  High  School  in  1912.  In  1915 
he  entered  the  University  of  Cincinnati  and  the  Hebrew  Union 
College,  the  latter  for  theological  studies.  In  World  War  I  he 
served  in  the  Medical  Corps  and  on  his  return  he  entered  and 
graduated  from  the  University  of  Chicago  as  a  history  major. 
Another  undergraduate  subject  of  interest  was  biology,  the 
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training  in  which  was  to  stand  him  in  good  stead  in  his  physical 
anthropological  researches. 

At  the  time  of  his  university  studies  anthropology  hardly 
existed  as  an  undergraduate  area  of  specialization.  Hence,  like 
many  others  who  became  professionals,  he  first  became  seriously 
interested  in  anthropology  as  a  career  in  the  course  of  his  grad¬ 
uate  studies.  It  was  then  that  he  came  under  the  influence  of 
Alexander  A.  Goldenweiser  of  the  New  School  for  Social  Re¬ 
search  and  of  Franz  Boas  at  Columbia  University  in  New  York. 
In  anthropology  as  conceived  by  these  m^n  Herskovits  found 
the  methodology  for  the  study  of  human  history  and  behavior 
and  a  body  of  theoretical  knowledge  which  supplied  what  he 
had  felt  was  lacking  in  the  other  disciplines  in  which  he  had 
worked.  In  particular  Franz  Boas,  indisputably  the  leading 
figure  in  American  anthropology  during  this  period  and  long 
afterward,  helped  to  shape  his  outlook  so  that  he  always  con¬ 
sidered  himself  as  one  who  continued  the  Boasian  tradition. 
He  was  later  to  write  a  biography  of  Boas  and  to  be  his  staunch 
defender  when,  after  Boas’  death,  a  certain  reaction  set  in 
against  his  theoretical  approach  and  his  personal  contribution 
was  deprecated.  Another  intellectual  influence  which  did  much 
in  shaping  Herskovits’  views  on  the  economics  of  nontechnologi- 
cal  societies  was  that  of  Thorstein  Veblen,  with  whom  he  had 
frequent  contacts  during  the  early  and  mid- 1920s,  both  at  the 
New  School  for  Social  Research  in  New  York  and  later  in 
Washington  at  the  time  that  he  was  conducting  physical  anthro¬ 
pological  research  and  teaching  at  Howard. 

Herskovits  received  his  Ph.D.  degree  at  Columbia  in  1923; 
his  thesis,  “The  Cattle  Complex  in  East  Africa,”  was  carried 
out  under  Boas’  supervision.  This  study  became  the  starting 
point  of  his  fundamental  work  on  the  classification  of  African 
cultures  into  “culture  areas,”  which  appeared  in  preliminary 
form  in  1924  and  more  definitively  in  his  well-known  paper 
“The  Culture  Areas  of  Africa”  ( Africa ,  3:59-77,  1930).  Al- 
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though  culture  area  analysis  is  today  by  no  means  so  prominent 
a  theoretical  issue  as  it  was  at  that  time,  Herskovits’  classifica¬ 
tion  is  still  of  value  for  historical  and  descriptive  analysis,  and 
many  a  course  on  African  ethnology  still  employs  it  as  a  theoret¬ 
ical  framework. 

After  receiving  his  doctorate  Herskovits  became  one  of 
the  original  fellows  of  the  Board  of  the  Biological  Sciences  of 
the  National  Research  Council,  under  whose  auspices  he  car¬ 
ried  out  a  four-year  study  of  variability  of  the  American  Negro 
under  race  crossing.  His  major  conclusion  was  that,  contrary  to 
what  might  have  been  expected  in  then  current  genetic 
theory,  variability  had  not  increased  and  that  the  American 
Negro  had  evolved  into  a  distinct  racial  type  different  from  the 
parent  stocks,  a  type,  moreover,  which  was  roughly  as  homo¬ 
geneous  as  any  other  recognized  racial  group.  Another  important 
facet  of  this  study  was  the  attention  paid  to  sociocultural  fac¬ 
tors  of  selection.  The  results  are  described  in  Herskovits’  book 
The  American  Negro:  A  Study  in  Racial  Crossing  (New  York, 
1928).  These  conclusions  and  the  data  on  which  they  were 
based  were  likewise  presented  in  more  technical  form  in  a  mono¬ 
graph,  The  Anthropometry  of  the  American  Negro  (New 
York,  1930),  which  appeared  in  the  series  Columbia  Uni¬ 
versity  Contributions  to  Anthropology. 

In  1924  he  married  Frances  Shapiro.  Their  only  child,  a 
daughter,  Jean,  became  a  historian  with  a  specialized  interest 
in  West  Africa.  In  1927  Herskovits  joined  the  faculty  of  North¬ 
western  University  where  he  founded  the  Anthropology  De¬ 
partment  and  where  he  continued  throughout  his  scholarly 
career. 

From  Herskovits’  study  of  the  physical  anthropology  of  the 
American  Negro  there  emerged  during  this  period  what  was 
to  be  the  major  research  interest  of  his  career,  the  systematic 
comparative  study  of  New  World  Negro  cultures  in  relation  to 
their  source  cultures  in  Africa,  particularly  West  Africa.  In 
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Herskovits’  view  the  variations  the  New  World  cultures  ex¬ 
hibited  in  relation  to  the  different  situations  into  which  the 
Negro  was  brought  as  a  slave  constituted  a  vast  comparative 
laboratory  from  which  might  emerge  results  of  general  value 
to  the  understanding  of  the  interrelationship  between  cul¬ 
ture  and  physical  form  as  well  as  the  processes  of  cultural  change. 
Moreover,  such  studies  would  shed  light  on  the  basic  nature  of 
Negro  culture. 

He  hypothesized  that  the  most  illuminating  method  of 
studying  the  nature  of  cultures  is  by  considering  conditions  in 
which  the  culture  has  maintained  itself  under  stress  and  strain. 
In  the  case  of  the  New  World  Negro,  what  was  retained,  what 
discarded,  and  what  modified  would  point  the  way  to  a  better 
understanding  of  what  was  found  in  Africa  itself  as  well  as 
make  for  a  better  understanding  of  the  process  of  culture  as  a 
whole. 

In  accordance  with  this  program,  he  undertook  a  series  of 
field  studies  of  broad  scope.  The  results  of  these  studies  were 
largely  embodied  in  a  series  of  books,  Rebel  Destiny  (1934, 
with  Frances  Herskovits),  Suriname  Folk-lore  (1936,  with 
Frances  Herskovits),  based  on  work  in  Dutch  Guiana,  Life  in  a 
Haitian  Valley  (1937),  and  Trinidad  Village  (1946,  also  with 
Frances  Herskovits). 

It  was  only  natural  that  Herskovits  should  not  be  content 
with  descriptions  of  African  cultures  in  the  ethnographic  liter¬ 
ature  but  should  wish  to  investigate  at  firsthand  the  African 
background  of  the  New  World  Negro.  He  therefore  undertook 
during  the  mid- 1930s  a  field  study  of  the  West  African  kingdom 
of  Dahomey,  the  direct  source  of  many  African  elements  of  New 
World  Negro  culture,  particularly  in  Haiti,  but  also  in 
Cuba,  in  Trinidad,  in  Brazil,  and  in  Louisiana.  This  investi¬ 
gation  resulted  in  the  monograph  Dahomey:  An  Ancient  West 
African  Kingdom  (2  vols.,  1938),  which  by  reason  of  its  breadth 
and  detail  of  documentation  still  retains  its  place  as  a  classic  of 
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African  ethnography.  In  addition  to  this  monograph,  Herskovits 
produced  two  other  major  contributions  to  the  study  of  Dahomey 
in  collaboration  with  his  wife,  An  Outline  of  Dahomaen  Re¬ 
ligious  Belief  (1933)  and,  much  later,  Dahomean  Narrative: 
A  Cross-Cultural  Analysis  (1958). 

One  of  the  important  by-products  of  the  foregoing  re¬ 
search  was  the  light  that  it  shed  on  the  African  sources  of  New 
World  Negro  slaves;  these  sources  differed  significantly  in 
different  New  World  areas  and  were  reflected  in  the  varying 
patterns  of  African  survivals.  It  is  not  too  much  to  say  that  with 
this  pioneering  series  of  researches  Herskovits  virtually  founded 
Afroamerican  studies  as  a  scientific  field  in  its  own  right.  Out¬ 
side  of  its  purely  scientific  value,  this  work  had  important  im¬ 
plications  for  the  way  in  which  the  Negro  in  the  New  World 
conceived  himself  and  was  conceived  of  by  others,  at  a  time 
when  the  prevailing  view  of  both  Negro  and  non-Negro  was 
that  the  Negro  of  the  Americas  was,  so  to  speak,  a  man  without 
a  past.  Though  today  the  idea  of  a  Negro  past  is  generally  ac¬ 
cepted,  at  the  time  the  demonstration  of  the  cultural  continuity 
between  Africa  and  America  was  profoundly  new,  and  disturb¬ 
ing  of  generally  held  stereotypes.  The  work  which  more  than 
any  other  put  in  a  broader  and  more  generally  accessible 
framework  the  results  of  these  researches  was  The  Myth  of  the 
Negro  Past  (1942).  Its  very  title  embodies  the  main  thrust  of 
the  work,  that  the  myth  regarding  the  Negro  past  is  that  he  has 
no  past. 

It  was  characteristic  of  Herskovits  that  while  his  work  was 
thus  grounded  in  the  concrete  yet  broadly  conceived  historical 
reality  of  the  Negro  in  Africa  and  America,  he  never  lost  sight 
of  the  ultimate  concern  of  such  work,  namely,  its  relevance 
to  the  problems  of  the  science  of  anthropology  as  a  whole. 
Since  the  study  of  the  Negro  involved,  as  it  did,  the  wholesale 
transplantation  of  populations  from  one  hemisphere  to  another 
by  an  external  agent  and  a  wide  variety  of  patterns  of 
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interaction  among  Negro,  Indian,  and  Caucasian  in  the  New 
World,  it  could  not  be  understood  in  terms  of  descriptions  of 
aboriginal  life  abstracted  from  the  effects  of  more  recent  outside 
influences,  as  was  the  practice  of  classical  ethnographic  de¬ 
scription.  This  was  coming  to  be  realized  more  and  more  by 
anthropologists  during  the  1930s.  The  study  of  the  contact  of 
cultures  as  a  scientific  field  in  its  own  right  was  emerging  and 
came  to  be  called  acculturation  in  theTJnited  States.  It  was  not 
surprising,  then,  that  Herskovits  was  appointed  by  the  Social 
Science  Research  Council  in  1936  as  one  of  a  committee  of 
three  distinguished  anthropologists  numbering,  in  addition  to 
Herskovits,  Ralph  Linton  and  Robert  Redfield,  for  the  purpose 
of  drafting  a  memorandum  which  would  define  the  scope  and 
content  of  acculturation  as  a  topic  of  scientific  investigation. 
The  resulting  document  was  widely  disseminated  and  exercised 
a  considerable  influence  on  the  development  of  the  area.  To 
this  field,  Herskovits  made  a  further  substantial  contribution  in 
his  book  Acculturation:  The  Study  of  Culture  Contact  (New 
York,  1938). 

To  the  impressive  list  of  Herskovits’  achievements  prior  to 
the  outbreak  of  World  War  II  there  should  be  added  at  least 
one  further  major  effort,  his  pioneer  work  The  Economic  Life 
of  Primitive  Peoples  (New  York,  1940).  This  was  the  first  full- 
fledged  work  by  an  anthropologist  devoted  to  the  economics  of 
nonliterate  people,  as  distinct  from  their  technology,  a  tradi¬ 
tional  field  of  anthropological  investigation.  In  this  volume, 
Herskovits  sought  to  build  a  bridge  between  the  discipline  of 
economics  and  anthropology.  On  the  one  hand,  he  sought  to 
broaden  the  scope  of  economics,  which  in  practice  confined  its 
attention  to  industrial  societies,  by  providing  a  body  of  empiri¬ 
cal  data  regarding  the  economic  life  of  tribal  societies  to  replace 
the  hypothetical  constructs  in  vogue  among  economists.  On 
the  other  hand,  he  sought  to  stimulate  the  study  of  economic 
institutions  in  the  proper  sense  among  anthropologists,  who 
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up  to  then  had  mainly  concerned  themselves  with  the  details  of 
technology  and  of  custom  and  ceremonial  surrounding  eco¬ 
nomic  activities.  Thus  he  sought  to  advance  economics  as  the 
general  science  of  human  economic  behavior  by  stimulating  the 
collection  by  anthropologists  of  quantitative  and  other  data 
relevant  to  the  theoretic  concerns  of  the  economist. 

In  this  area  there  was  indeed  a  considerable  change  for 
which  Herskovits  could  claim  much  credit.  Thus  he  was  able 
to  state  in  his  introduction  to  the  extensively  revised  edition  of 
his  earlier  work,  which  appeared  in  1952  under  the  title  Eco¬ 
nomic  Anthropology: 

“The  neglect  by  earlier  anthropologists  of  the  economic 
aspects  of  the  cultures  they  studied  no  longer  exists.  Under 
present  conventions  of  field-work  no  anthropologist  of  compe¬ 
tence  takes  as  synonymous  the  technology  of  a  people  with  their 
economics,  or  considers  it  sufficient  if  he  only  studies  the  canon 
of  ownership,  where  problems  of  differentials  in  wealth  and 
position  are  his  concern.” 

During  World  War  II,  Herskovits  served  as  Chief  Consultant 
for  African  Affairs  of  the  Board  of  Economic  Warfare.  Africa, 
of  course,  played  an  important  strategic  role  in  the  conduct  of 
the  war.  It  became  painfully  evident  that  American  scholarly 
neglect  of  Africa,  as  of  other  non-Western  areas,  was  a  severe 
handicap  to  the  national  interest. 

It  was  one  of  the  postwar  outcomes  of  this  situation  that  in 
1947  Herskovits  was  requested  by  the  Carnegie  Corporation 
to  institute  interdisciplinary  research  and  teaching  of  African 
topics  at  Northwestern  University.  This  resulted  in  1948  in 
the  formation  of  the  Program  of  African  Studies,  the  first  of  its 
kind  in  the  United  States.  Herskovits  held  the  position  of 
director  of  the  program  for  the  remainder  of  his  career. 

The  Northwestern  program  was  noteworthy  for  the  number 
of  professional  Africanists  it  produced,  particularly  in  Her¬ 
skovits’  own  field  of  anthropology.  Some  notion  of  the  scope  of 
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the  program  and  the  scholarly  results  it  produced  can  be  ob¬ 
tained  from  a  perusal  of  Continuity  and  Change  in  African 
Cultures.  This  volume,  which  appeared  in  1959,  was  jointly 
edited  by  Herskovits  and  William  Bascom,  the  latter  a  pupil  of 
Herskovits  and  in  his  own  right  a  notable  folklorist  and  museol¬ 
ogist.  It  consisted  exclusively  of  contributions  by  scholars  who 
had  received  training  at  Northwestern  University.  The  general 
theme  of  the  book,  as  indicated  by  the  title,  was  closely  con¬ 
nected  with  culture  change,  which  has  already  been  indicated 
as  a  central  theoretic  concern  of  Herskovits.  The  title  reflects 
Herskovits’  contention  that  stability  is  no  more  to  be  taken  for 
granted  than  change.  The  basic  continuities  of  culture  require 
explanations  also,  for,  as  stated  in  the  joint  preface  in  refer¬ 
ence  to  the  political  changes  in  Africa  leading  to  the  in¬ 
dependence  of  many  African  states,  “.  .  .  these  surprisingly 
rapid  political  changes  have  not  destroyed  the  continuity  of 
African  cultures.” 

In  the  period  following  World  War  II,  the  rapid  political 
and  economic  changes  and  the  factor  of  American  involve¬ 
ment  in  technical  assistance  programs  produced  a  growing 
interest  in  the  study  of  change  in  non-Western  areas.  What 
distinguished  Herskovits’  approach  as  reflected  in  this  book  is 
the  unwillingness  to  confine  or  isolate  the  study  of  stability 
and  change  to  socioeconomic  and  political  aspects.  Thus  there 
are  one  or  more  papers  in  Continuity  and  Change  in  African 
Cultures  devoted  to  language,  art,  music,  indigenous  social 
organization,  economics,  and  religion. 

With  the  constantly  expanding  role  of  Africa  in  world  af¬ 
fairs  in  the  postwar  years,  those  engaged  in  the  formulation  of 
American  policy  in  Africa  turned  to  Herskovits  as  the  outstand¬ 
ing  expert  on  Africa.  In  1959  he  prepared  United  States  For¬ 
eign  Policy:  Africa  for  the  Committee  on  Foreign  Relations  of 
the  United  States  Senate. 

Also  in  1959  Herskovits  became  a  member  of  the  National 
Academy  of  Sciences. 
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In  addition  to  the  direction  of  the  African  program  at  North¬ 
western  and  the  chairmanship  of  the  Anthropology  Department, 
which  he  relinquished  in  the  late  1950s,  Herskovits  devoted 
much  of  his  energy  to  activities  which  were  of  value  to  the 
anthropological  profession  as  a  whole,  notably  as  editor  of  the 
third  edition  of  the  International  Directory  of  Anthropologists 
(1950)  and  as  editor  (1949-1953)  of  the  American  Anthro¬ 
pologist,  the  journal  of  the  American  Anthropological  Associa¬ 
tion. 

In  spite  of  these  heavy  commitments  in  the  postwar  years, 
Herskovits  continued  to  be  a  highly  productive  scholar.  The 
sweeping  changes  which  anthropology  had  undergone  during 
and  after  the  war,  and  its  rapid  expansion  both  as  an  under¬ 
graduate  subject  and  in  its  traditional  graduate  school  role,  re¬ 
sulted  in  a  rising  demand  for  general  anthropology  texts,  of 
which  there  were  very  few  at  the  time.  Herskovits’  Man  and 
His  Works  (New  York,  1948)  helped  in  large  measure  to  fill 
this  desideratum.  As  might  have  been  expected  from  Herskovits, 
the  work  was  notable  for  its  breadth  of  topical  coverage  and  its 
command  of  an  enormous  literature.  It  was  widely  adopted 
as  a  textbook  in  introductory  courses.  In  view  of  its  considerable 
length,  however  (673  pages),  it  was  reissued  in  an  abridged 
form  with  the  title  Cultural  Anthropology  (New  York,  1955). 

There  has  been  occasion  earlier  to  mention  two  of  Her¬ 
skovits’  other  books  which  appeared  during  the  period  1950- 
1960,  his  biography  of  Franz  Boas  (1953)  and  his  extensive  work 
on  Dahomean  folklore  which  appeared  under  the  title  Daho- 
mean  Narrative:  A  Cross-Cultural  Analysis  in  1958  and  was 
written  in  collaboration  with  his  wife,  Frances. 

Herskovits’  last  major  work  was  one  which  sought  to  analyze 
and  put  in  historical  perspective  the  vast  changes  undergone 
by  the  African  continent  and  to  which  he  had  devoted  so  much 
of  his  life  and  energy.  The  Human  Factor  in  Changing  Africa 
is  a  veritable  tour  de  force  in  summarizing  and  helping  to 
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make  comprehensible  the  vast  panorama  of  change  over  the 
entire  continent. 

Another  important  aspect  of  Herskovits’  work  during  this 
period  was  his  collaboration  with  two  psychologists,  Marshall 
Segall  and  Donald  T.  Campbell,  on  cultural  influences  in  per¬ 
ception.  The  results  of  these  researches  were  published  post¬ 
humously  in  1966. 

It  was  natural  that  Herskovits,  who  had  always  been  a 
staunch  proponent  of  the  value  and  dignity  of  African  cul¬ 
ture,  as  indeed  of  all  human  cultures,  should  greet  with  enthu¬ 
siasm  the  accession  of  independence  of  African  states  which 
had  been  under  colonial  rule.  It  was  peculiarly  fitting  that  his 
last  public  activity  was  the  major  role  he  took  in  the  organiza¬ 
tion  of  the  First  International  Congress  of  Africanists,  held  in 
Ghana  in  December  1962.  Traditionally,  Africanists  had  met 
as  a  subsection  of  the  International  Congress  of  Orientalists.  It 
was  at  the  Moscow  Congress  of  this  latter  association  that  Hersko¬ 
vits,  together  with  I.  I.  Potekhin  of  the  Academy  of  Sciences 
of  the  USSR,  took  the  decisive  step  of  organizing  African  Studies 
internationally,  independent  of  Oriental  Studies.  The  Congress 
at  Accra,  at  which  Herskovits  delivered  a  notable  address  sum¬ 
marizing  the  history  of  Africanist  studies,  was  remarkable  also 
in  that  Africans  themselves  were  prominently  involved  in  the 
work  of  the  Congress.  It  was  hardly  two  months  after  this 
Congress  that  Herskovits  passed  away  in  Evanston.  As  evident 
from  the  foregoing  sketch,  which  summarizes  but  a  portion  of 
his  numberless  activities,  Herskovits  was  a  man  of  truly 
extraordinary  breadth  and  energy.  His  impact  on  the  fields  in 
which  he  was  active  is  still  with  us.  None  who  came  into  con¬ 
tact  with  his  writings  could  fail  to  profit  from  his  inquiring 
mind  and  his  outstanding  gift  for  scientific  synthesis.  Those  who 
had  the  privilege  of  knowing  him  personally  will  never  forget 
his  warm  and  vibrant  personality.  In  particular  his  students, 
among  whom  the  present  writer  is  proud  to  number  himself, 
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can  attest  that  there  was  no  limit  to  his  loyalty  and  willingness 
to  provide  guidance  and  stimulation. 
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Robert  Harrington  rent  was  born  in  Meriden,  Connecticut, 
on  July  1,  1886.  He  attended  Harvard  University,  obtain¬ 
ing  his  Bachelor  of  Arts  degree  in  1910  and  his  Master  of 
Arts  degree  in  1916;  in  1953  his  alma  mater  conferred  upon 
him  the  honorary  degree  of  Doctor  of  Science.  After  gradua¬ 
tion  he  became  an  assistant  instructor  in  physics  and  a  part- 
time  instructor  in  mathematics  at  Harvard.  He  was  an  instructor 
in  electrical  engineering  at  the  University  of  Pennsylvania 
from  1916  to  1917. 

In  1917  Kent  entered  the  Army  and  was  commissioned  a 
First  Lieutenant  in  the  Ordnance  Department.  He  was  as¬ 
signed  to  the  Office  of  the  Chief  of  Ordnance,  Washington,  D.C., 
and  in  June  1918  was  ordered  to  Tours,  France,  on  the  staff 
of  the  Chief  Ordnance  Officer,  American  Expeditionary 
Forces.  He  was  in  charge  of  ballistic  work  and  was  responsible 
for  the  preparattion  of  firing  tables  for  the  use  of  American 
artillery. 

He  resigned  from  the  Army  and  entered  upon  duties  as  a 
civilian  in  July  1919  in  the  Office  of  the  Chief  of  Ordnance, 
Washington,  D.C.  In  1922  he  was  transferred  to  the  Aberdeen 
Proving  Ground,  Maryland.  He  worked  continuously  in  the 
field  of  the  relatively  rare  and  complex  science  of  ballistics;  he 
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was  probably  our  country’s  greatest  expert  in  interior,  exterior, 
and  terminal  ballistics,  and  was  exceptionally  adept  in  all 
fields  of  science  and  engineering  that  support  ballistics.  More¬ 
over,  Kent  was  a  highly  competent,  self-taught  statistician.  Kent 
became  Associate  Director  of  the  Ballistic  Research  Laboratory 
when  it  was  organized  in  1938  and  held  the  same  title  after  the 
organization  was  expanded  a  few  years  later  to  become  the 
Ballistic  Research  Laboratories  (BRL).  In  the  early  years  he 
was  associated  with  (then)  Colonel  H.  H.  Zornig  and  (then) 
Major-Colonel  Leslie  E.  Simon,  who  were  the  first  and  second 
directors  of  the  BRL. 

Kent  was  Chairman  of  the  Explosives  and  Armament 
Panel,  United  States  Air  Force  Scientific  Advisory  Board,  during 
World  War  II.  He  was  also  a  member  of  the  Adivsory  Board, 
Naval  Ordnance  Test  Station,  Inyokern,  China  Lake,  Cali¬ 
fornia. 

He  was  a  fellow  of  the  American  Association  for  the  Ad¬ 
vancement  of  Science  and  of  the  American  Physical  Society.  He 
was  a  member  of  the  Institute  of  Mathematical  Statistics,  the 
Institute  of  Aeronautical  Sciences,  the  National  Academy  of 
Sciences  (1951),  and  Phi  Beta  Kappa. 

He  was  decorated  with  the  Presidential  Medal  for  Merit 
in  1946,  the  Potts  Medal  of  the  Franklin  Institute  in  1947,  and 
the  Campbell  Medal  of  the  (Army)  Ordnance  Association  in 
1955. 

In  the  course  of  his  two-score  years  in  ballistics  he  made 
many  original  contributions  to  ballistics  and  also  other  sciences, 
as  attested  in  his  numerous  published  papers  and  reports.  He 
was,  almost  surely,  the  country’s  only  “complete”  ballistician. 

However,  Kent’s  contributionns  to  his  fellow  men,  his  lead¬ 
ership,  his  warm  friendship,  and  his  generous  understanding 
are  no  less  important  than  his  scientific  work.  He  was  a  master 
of  the  art  of  gathering  together  people  of  competence  and  in¬ 
fusing  them  with  the  scientific  method  and  causing  them  to 
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produce  new  and  original  work.  He  was  more  than  a  mere 
catalyst  because,  unlike  a  catalyst,  he  almost  invariably 
entered  into  the  reaction  that  he  stimulated  and  made  impor¬ 
tant  contributions  to  the  work  that  his  guidance  and  sug¬ 
gestions  had  initiated. 

KENT  AS  A  STUDENT  AND  EDUCATOR 

Kent’s  entire  life  was  an  intimate  mixture  of  being  a  keen 
and  intelligent  student,  doing  important  and  absorbing  work, 
and  teaching  in  a  competent  and  kindly  way  those  people  who 
chose  to  be  his  students  and  who  needed  his  help.  Even  his  own 
formal  education  was  interrupted  by  periods  of  teaching.  His 
family  first  sent  him  to  Columbia  College  to  become  a  preacher; 
somewhat  against  the  wishes  of  his  family,  he  managed  to 
transfer  to  Harvard  and  was  graduated  a  Phi  Beta  Kappa,  in 
1910.  In  the  next  six  years  he  was  both  student  and  teacher. 
He  taught  physics  and  mathematics  at  Harvard  while  leisurely 
studying  for  his  Master  of  Arts  degree,  which  he  obtained  in 
1916.  He  also  passed  his  examinations  for  his  doctor’s  degree, 
but  at  this  point  he  had  a  fundamental  difference  with  Har¬ 
vard.  Kent  wished  to  write  his  doctoral  thesis  on  the  deter¬ 
mination  of  the  laws  of  intermolecular  repulsion  from  the 
experimentally  determined  virial  coefficients  in  Van  de  Waal’s 
equation.  Harvard  insisted  that  physics  was  an  experimental 
science  and  declined  to  award  a  doctorate  for  theoretical 
work  only.  As  a  matter  of  principle,  Kent  declined  to  under¬ 
take  the  experimental  work.  Thus  it  was  that  a  man  who  was 
destined  to  blend  beautifully  the  keen  reasoning  of  the 
theorist  with  the  objectivity  of  the  experimentalist  sacrificed 
his  doctorate  as  a  protest  against  the  rigid  rules  of  Harvard. 
How  strongly  Kent  felt  about  his  principle  is  illustrated  by  the 
fact  that,  until  he  received  his  honorary  doctorate  from  Har¬ 
vard  in  1953,  he  would  never  permit  his  being  addressed  as 
“Doctor”  Kent.  The  unknowing  person  who  so  addressed  him 
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was  immediately  greeted  with  a  friendly  smile  and  the  good- 
humored  rejoinder,  “Thank  you  for  the  doctorate.” 

In  the  long  run  Kent  won.  Eventually,  Harvard  did  grant 
doctorates  for  theoretical  work,  and  Lennard  Jones  gained 
very  wide  fame  for  work  similar  to  that  which  Kent  wished  to 
do  as  his  doctoral  dissertation.  In  1953  Kent,  the  world-re¬ 
nowned  military  scientist  (both  theoretical  and  experimental), 
was  awarded  an  honorary  degree  of  Doctor  of  Science.  In  award¬ 
ing  the  degree,  Harvard’s  President  Conant  observed  with 
kindly  good  humor:  “In  a  world  of  violence,  he  measures  ex¬ 
plosive  forces  and  predicts  where  the  modern  arrows  shot  into 
the  air  will  land.”  What  more  could  one  say  of  a  man  whose 
lifework  exemplified  so  keenly  the  scientific  method  of  hypothe¬ 
sis,  experiment,  and  judgment  of  hypothesis? 

In  the  interval  between  the  award  of  his  M.A.  degree  in 
1916  and  World  War  I,  Kent  spent  a  year  at  the  University  of 
Pennsylvania  as  an  instructor  in  electrical  engineering.  One 
may  well  suspect  that  he  wished  a  better  background  in 
electricity  than  he  had  gained  from  his  physics  and  thus  chose, 
like  many  academic  people,  to  teach  a  course  in  a  subject  as 
an  avenue  to  self-education.  In  any  event,  he  learned  well  be¬ 
cause  he  later  did  some  illustrious  electrical  work  in  connec¬ 
tion  with  instrumentation  for  ballistic  experimentation;  see, 
for  example,  “The  Propagation  of  Electric  Currents  in  Ter¬ 
minated  Lines:  Solutions  of  the  Telegraphic  Equation,”  Phys¬ 
ical  Review,  Vol.  55,  No.  8  (1939). 

Kent  never  accepted  a  formal  academic  post  after  his 
year  at  the  University  of  Pennsylvania,  but  his  most  important 
work  as  an  educator  still  lay  before  him.  He  had  a  warm, 
generous  personality,  he  had  a  depth  of  human  understand¬ 
ing,  he  loved  people,  and  he  was  ever  happy  to  assist  any  intel¬ 
ligent  and  conscientious  student.  He  gave  lectures  at  the 
Ordnance  School,  Aberdeen  Proving  Ground,  and  the  Navy 
Post  Graduate  School,  Annapolis,  Maryland;  wrote  prolifically 
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for  ordnance  textbooks  for  the  U.S.  Military  Academy,  West 
Point,  New  York;  was  a  leader  in  the  colloquia  at  the  Ballistic 
Research  Laboratories;  and  was  ever  an  aid  to  the  Ballistic 
Institute  (for  graduate  study)  of  the  Laboratories.  However, 
his  most  important  educational  work  was  a  personal  affair. 
The  number  of  young  Army  officers  that  he  assisted  in  sci¬ 
entific  matters,  guided,  and  stimulated  is  legion.  When  young 
officers  who  had  been  stationed  with  Kent  wrote  him  about 
their  problems,  he  never  failed  to  give  them  personal  assistance, 
references  in  the  literature,  and  encouragement.  He  trained 
many  officers  for  special  assignments;  however,  his  greatest  con¬ 
tinuing  work  consisted  of  the  advice,  council,  and  guidance 
he  dispensed  to  his  own  staff  and  to  many  young  men  and 
women  in  the  Ballistic  Research  Laboratories.  He  once  gave  a 
very  interesting  talk  entitled  “Two-Score  Years  in  Ordnance.” 
It  might  well  have  been  entitled  “Two-Score  Years  in  Teach¬ 
ing.” 


KENT  AS  AN  ARMY  OFFICER 

It  is  probable  that  Kent,  himself,  gave  the  best  possible  ac¬ 
count  of  his  brief  (approximately  fifteen  months)  career  as  an 
Army  officer.  The  following  are  excerpts  from  his  talk  “Two- 
Score  Years  in  Ordnance”: 

“When  America  got  into  World  War  I  in  1917,  I  decided 
that  I  should  do  something  for  my  country.  I  was,  at  that  time, 
an  instructor  of  electrical  engineering  at  the  University  of 
Pennsylvania.  When  the  term  ended,  I  went  to  a  recruiting  of¬ 
ficer  of  the  Signal  Corps  to  volunteer  my  services  in  the  Avia¬ 
tion  Branch  of  the  Corps  because  I  thought  that  would  be  the 
heroic  thing  to  do.  I  was  tremendously  relieved  when  the  of¬ 
ficer  told  me  that  I  was  four  months  too  old  to  be  an  aviator. 
Now  at  that  time,  of  course,  the  landing  speed  of  airplanes  was 
30  or  40  miles  an  hour.  I  think  that  the  aviators  of  the  present 
day  are  much  braver  than  I  would  have  been  if  I  had  entered 
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the  Signal  Corps,  because  the  landing  speeds  now  are  80  or  100 
miles  an  hour. 

“From  Philadelphia,  I  went  to  the  Officers’  Training 
Camp  at  Fort  Oglethorpe,  Georgia,  a  short  distance  from  Nash¬ 
ville,*  Tennessee,  I  believe.  When  they  asked  me  what  my 
choice  would  be — Infantry,  Field  Artillery,  Coast  Artillery — I 
thought  that,  since  I  had  received  some  training  in  mathe¬ 
matics  and  physics,  I  should  enter  the  Coast  Artillery.  About 
September,  I  think  it  was,  we  went  down  to  Fort  Monroe,  Vir¬ 
ginia,  where  my  training  for  the  Coast  Artillery  began. 

“Now  at  Fort  Monroe,  at  the  close  of  the  camp,  there  was  an 
Ordnance  officer  who  was  recruiting  for  the  Ordnance  Depart¬ 
ment  and  he  offered  me  a  commission  of  First  Lieutenant  in 
Ordnance.  I  thought  I  didn’t  want  to  be  an  ‘embusque’ 
[hiding  behind  the  bushes],  you  know,  and  so  I  thought  I 
would  be  brave  and  enter  the  Coast  Artillery  Corps  in  spite  of 
the  Ordnance  officer’s  offer.  However,  when  I  told  my  com¬ 
pany  commander  that  I  had  been  offered  a  commission  in 
Ordnance  as  well  as  in  Coast  Artillery,  he  said,  “Kent,  I  advise 
you  to  take  Ordnance  because,  in  my  opinion,  you’re  not  a 
very  military  person.”  I  must  say  that  I  stammered  then  worse 
than  I  do  now.  So  that  was  the  reason  why  I  went  into  Ord¬ 
nance. 

“I  arrived  at  the  Ordnance  Office  in  Washington  about 
December  1,  where  I  met  Lieutenant  James  (Jimmy)  Alex¬ 
ander.  He  was  my  co-ballistician  in  the  Office  of  the  Chief  of 
Ordnance.  About  March  1918,  Major  F.  R.  Moulton  came  to 
take  charge  of  Lieutenant  Alexander  and  me  in  the  Ballistic 
Section,  Ammunition  Branch,  Gun  and  Carriage  Division,  Of¬ 
fice  of  the  Chief  of  Ordnance.  Major  Moulton  had  been  Pro¬ 
fessor  of  Astronomy  at  the  University  of  Chicago.  He  had  a 
considerable  reputation  as  the  co-author  of  the  Chamberlin- 
Moulton  planetesimal  theory  concerning  the  origin  of  the  solar 
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system.  He  was  also  well  known  for  his  computation  of  the  or¬ 
bits  of  the  planets,  for  which  he  had  developed  methods  of  nu¬ 
merical  integration. 

“Shortly  after  Major  Moulton  arrived  in  Washington,  Cap¬ 
tain  F.  Wheeler  Loomis  came  back  from  France  and  requested 
Moulton  to  undertake  the  computation  of  antiaircraft  tra¬ 
jectories  according  to  methods  that  had  been  developed  by 
R.  H.  Fowler  and  others  in  Great  Britain.  Moulton  replied  that 
he  was  unwilling  to  undertake  such  computations.  He  intended 
to  get  out  a  better  method  than  Fowler’s  in  a  short  time.  As  a 
result  of  this,  Captain  Loomis  went  down  to  Aberdeen  Prov¬ 
ing  Ground,  where,  in  association  with  Major  Oswald  Veblen, 
the  calculations  were  begun  on  the  trajectories  of  AA  [anti¬ 
aircraft]  guns. 

“Major  Moulton  eventually  developed  his  well-known 
method  of  numerical  integration  of  trajectories  of  shell.  This 
method  and  also  various  other  matters  are  explained  in  his 
book  New  Methods  in  Exterior  Ballistics,  published  in  1926. 
The  book  included  a  discussion  of  the  motion  of  a  spinning 
shell  about  its  center  of  gravity.  In  this  theory,  Moulton  gave 
the  damping  in  pitch  as  the  only  means  of  damping  of  the  ini¬ 
tial  yaw.  He  did  not  include  the  lift  or  the  cross-wind  force. 
The  result  was  that  he  did  not  succeed  in  getting  the  initial 
yaw  damped  out,  although  he  thought  he  did  under  certain 
circumstances. 

“His  method  of  the  numerical  integration  of  the  trajectory 
of  the  shell  was,  however,  a  very  important  contribution  to  ex¬ 
terior  ballistic  theory.  It  was  the  method  that  was  used  in  the 
computation  of  Volumes  I,  II,  and  III  of  the  Tables  for  Ex¬ 
terior  Ballistics. 

“Lieutenant  Alexander  and  I  made  firing  tables  for  some 
ammunition  for  the  3. 2-inch  gun.  In  the  process  of  making 
these  firing  tables,  especially  in  the  preparation  of  the  tables 
for  the  wind  effects,  we  discovered  that  an  easy  method  of  al- 
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lowing  for  these  effects  was  to  use  a  platform  which  moved  with 
the  wind.  Our  ego  was  somewhat  deflated  a  week  later  when  we 
found  that  this  was  a  well-known  method  in  exterior  ballis¬ 
tics. 

“Incidentally,  the  startling  news  that  the  Germans  had  fired 
on  Paris  from  a  distance  of  75  miles  arrived  at  our  office  on  24 
March.  Lieutenant  Alexander,  by  approximate  methods,  com¬ 
puted  that  a  muzzle  velocity  of  about  5,000  ft/sec  should  be 
sufficient  to  give  a  heavy  8-inch  shell  such  a  range. 

“The  Ordnance  Department  had  made  some  American 
shrapnel  for  the  French  75mm  gun.  I  made  some  firing  tables 
for  these  shrapnel  in  the  office  in  the  F  street  Building — no,  it 
wasn’t,  it  was  probably  in  the  Ford  Building.  We  moved  all 
around  in  those  days.  We  would  stay  a  month  in  one  place  and 
then  we  would  stay  a  month  in  another  place.  We  did  a  lot  of 
moving.  Anyway,  I,  with  the  aid  of  secretaries  who  were  avail¬ 
able  there  in  the  office,  constructed  firing  tables  for  the  Ameri¬ 
can  shrapnel  in  the  75mm  gun.  I  had  the  firing  tables  sent  to 
the  government  printer  and  had  read  the  first  proofs  of  the 
firing  tables  when  I  went  overseas. 

“About  the  end  of  June  or  the  middle  of  July  1918,  I  en¬ 
tered  the  Office  of  the  Chief  of  Ordnance  Officer  of  the 
American  Expeditionary  Forces  in  Tours,  France.  Anyway,  I 
waited  and  waited.  Finally  Colonel  Steese,  my  immediate  su¬ 
perior,  said  that  they  needed  some  firing  tables  for  American 
shrapnel  to  use  at  the  Field  Artillery  Center  at  Is-Sur-Tille.  So 
I  took  the  photostat  copy  of  the  table  that  I  had  brought  with 
me  to  the  French  printer  in  Tours.  In  two  weeks  I  had  a  couple 
thousand  copies  of  the  firing  tables  and  I  sent  them  to  the 
Field  Artillery  Training  Center. 

“Ordnance  had  a  lot  of  new  ammunition  that  was  going  to 
be  used,  for  which  they  needed  firing  tables.  Some  of  it  was 
for  the  4.7-inch  Gun  Model  1906,  which  was  one  of  the  early 
guns  with  which  we  entered  World  War  I.  Then  there  was  the 
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8-inch  Howitzer  and  a  6-inch  Gun  Model  1905.  These  were 
American  guns  and  we  needed  firing  tables  for  all  of  them. 

“I  didn’t  know  much  then;  well,  perhaps  I  have  learned 
something  since.  I  just  didn’t  realize  that  I  could  have  written 
to  my  friend  Major  Veblen,  who  had  charge  of  the  firing  tables 
and  range  firing  at  Aberdeen  Proving  Ground,  and  he  would 
have  been  just  delighted  to  have  made  the  firing  tables.  So  I 
did  the  best  I  could. 

“Incidentally,  there  were  some  6-inch  shell  that  were  sent 
over  to  be  tested  at  a  French  camp  called  Mailly,  200  miles  or  so 
from  Tours  and  about  100  miles  from  Paris.  There  was  a 
Coast  Artillery  Colonel  by  the  name  of  Rhodes  who  suggested 
a  modification  for  the  shell.  These  shell  had  a  very  interest¬ 
ing  characteristic.  They  had  a  range  that  was  practically  in¬ 
dependent  of  the  elevation.  If  you  pointed  the  gun  this  way 
[indicating  elevation  of  20°]  they  went  so  far;  if  you  pointed 
the  gun  this  way  [indicating  elevation  of  45 °]  they  had  just 
about  the  same  range! 

“There  was  a  time  in  April  1919  when  they  wanted  me  to 
take  back  a  company  of  troops  to  the  United  States.  Since  I 
really  had  not  been  associated  with  the  troops  at  all,  I  knew 
I  would  do  a  very  poor  job  of  taking  a  company  of  troops 
back.  Fortunately  they  wanted  some  new  firing  tables  so  they 
ordered  me  back  to  Tours.  Finally  I  got  back  to  the  United 
States  on  the  Fourth  of  July  1919.” 

In  addition  to  his  rather  tedious  duties  with  respect  to  firing 
tables,  Kent  served  the  Chief  Ordnance  Officer  as  his  represent¬ 
ative  at  various  tests  and  demonstrations  of  American  and 
French  weapons.  These  latter  duties  afforded  him  an  opportun¬ 
ity  for  association  with  some  brilliant  young  British  scientists 
who  had  entered  into  war  work.  Among  these  were  Captain 
Fowler  and  Captain  Crow,  later  to  become  Sir  Ralph  Fowler 
and  Sir  Alwyn  Crow. 

In  the  course  of  his  associations  Kent  gathered  many  ideas 
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which  he  later  exploited  for  the  American  Army.  His  ideas  for 
the  3.3-inch  aerodynamics  range  were  obtained  from  Captain 
Fowler  and  the  American  Captain  Alexander.  He  became  fa¬ 
miliar  with  the  British  solenoid  chronograph  on  a  visit  to 
Shoeburyness  in  1918. 

The  ideas,  or  the  stimuli  for  ideas,  which  Kent  acquired 
abroad  were  developed  by  him  so  effectively  in  subsequent 
years  that  our  foreign  friends  learned  to  look  to  Kent’s  work 
to  find  answers  to  their  problems. 

Kent  returned  to  this  country  as  a  captain  in  1919  and  was 
offered  a  permanent  commission.  He  might  have  been  a  gen¬ 
eral  years  ago  and  retired  from  the  Army,  if  the  uniform  had 
been  different.  However,  Kent  simply  could  not  stand  the  re¬ 
straint  and  heat  of  puttees  around  his  legs,  so  he  resigned  his 
temporary  commission  and  entered  civil  service  with  a  view  to 
using  the  fruits  of  science  and  engineering  to  improve  our 
weapon  systems. 

KENT  AS  A  CAREER  BALLISTICIAN 

When  Kent  began  his  career  as  a  civilian  ballistician,  he 
worked  first  in  the  Office  of  the  Chief  of  Ordnance  and  orig¬ 
inated  the  famous  3.3-inch  gun  program  which  was  to  give 
the  first  scientific  bases  for  the  drag  functions  of  artillery  shell 
and  for  the  design  of  projectiles  of  modern  shape. 

However,  with  the  limited  appropriations  obtained  as  a 
result  of  the  depression  of  1921,  the  Ordnance  Corps  felt  it 
could  not  maintain  him  in  Washington.  Also,  Kent  was  im¬ 
patient  with  the  remote  control  of  the  experimental  phases  of 
his  work  at  the  Aberdeen  Proving  Ground,  so  he  was  trans¬ 
ferred  to  Aberdeen  in  1922. 

During  the  sixteen  years  from  1922  to  1938,  Kent  was  the 
outstanding  carrier  of  the  torch  of  science  in  the  Army.  Some 
men  achieve  a  degree  of  greatness  such  as  Kent  had  already 
achieved  by  1922,  and  then  become  a  landmark  rather  than 
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a  beacon.  Kent  was  a  beacon,  but  not  a  landmark,  because  his 
scientific  modesty,  his  warm  human  qualities,  and  his  scorn 
of  all  pomp  and  ceremony  precluded  his  ever  allowing  any  one 
to  look  up  to  him  as  being  the  dignified  incumbent  of  some 
authoritative  official  position.  His  scientific  product  was  pro¬ 
digious,  and  his  applied  research  drew  on  almost  all  fields  of 
science  and  engineering. 

In  1920  he  measured  the  loss  of  spin  of  projectiles.  Because 
he  did  not  know  much  about  chronographs  at  that  time,  he  had 
a  misplaced  confidence  in  the  accuracy  of  the  Boulenge  chron¬ 
ograph.  It  was  not  until  he  talked  to  Fowler  in  1938,  who  told 
him  that  the  British  suspected  from  their  fuse  that  projectiles 
did  lose  spin,  that  he  reworked  the  results  of  1920.  He  found 
that  there  was  indeed  a  substantial  loss  of  spin.  His  results  have 
been  confirmed  by  modern  experiments. 

Stimulated  by  Fowler’s  work  on  yawing  shell  in  Great 
Britain,  he  investigated  the  force  system  of  a  yawing  shell.  Each 
area  of  investigation  in  one  field  led  him  naturally  to  investiga¬ 
tions  in  others.  For  example,  having  studied  the  flight  of  the 
shell,  he  then  had  to  study  the  effect  of  the  launching  condi¬ 
tions,  such  as  the  clearance  between  the  bourrelet  and  the  bore. 
It  was  appropriate  that  he  was  placed  in  charge  of  the  interior 
ballistic  firings  for  the  240-mm  howitzer.  For  these,  he  per¬ 
fected  the  piezoelectric  gauge. 

An  enumeration  of  all  his  work  having  to  do  with  the  fun¬ 
damental  principles  involved  in  projectiles,  bores  of  cannon, 
heat  transfer,  ignition  of  propellants,  bombs,  armor  plate,  fuses, 
recoil  mechanisms,  and  other  types  of  material  and  components 
would  be  tedious.  There  is  hardly  a  nook  or  cranny  in  the 
whole  field  of  modern  weapons  that  escaped  Kent’s  scrutiny  or 
failed  to  benefit  from  his  searching  and  scholarly  study  and  his 
brilliant  rationalization. 

His  achievements  are  especially  marked  because  they  were 
done  not  in  the  rich  atmosphere  of  stimulation  by  daily  associ- 
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ation  with  many  distinguished  colleagues  but  almost  in  an  at¬ 
mosphere  of  seclusion,  in  the  sense  that  only  Kent  and  less  than 
a  dozen  others  of  real  professional  training  were  working  to¬ 
gether.  These  sixteen  years  of  effort  contributed  enormously 
to  our  readiness  in  Army  weapons  (including  bomb  design  and 
bombing  tables)  when  we  were  faced  with  World  War  II  and 
have  affected  favorably  practically  every  weapons  system  now 
extant. 

One  should  not  infer  from  the  above  remarks  on  the  unique¬ 
ness  of  Kent’s  leadership  that  he  worked  under  conditions  of 
adversity.  Invariably,  each  succeeding  Commander  of  the 
Aberdeen  Proving  Ground  learned  to  know  Kent,  and  re¬ 
spected  him  and  supported  him.  In  addition,  he  received  the 
warm  support  of  officers  who  had  served  with  him,  officers 
whom  he  had  instructed  in  courses  at  the  proving  ground,  and 
officers  and  civilians  throughout  the  world  who  took  an  intel¬ 
ligent  interest  in  his  work  and  with  whom  he  kept  up  a  vo¬ 
luminous  correspondence. 

The  year  1938  was  a  turning  point  in  Kent’s  career  because 
that  was  the  year  in  which  the  Ballistic  Research  Laboratory 
was  organized  under  Colonel  H.  H.  Zornig  as  Director  and 
Kent  as  Associate  Director.  This  was  the  beginning  of  a  pe¬ 
riod  in  which  Kent  was  forced  gradually  and  reluctantly  to 
shift  his  major  emphasis  from  research  work  to  research  ad¬ 
ministration.  Kent’s  research  work  continued  at  full  pace  for 
some  time  because  the  laboratory  underwent  no  substantial 
expansion  until  about  the  beginning  of  World  War  II,  when 
it  expanded  rather  rapidly  from  about  forty  employees  to  five 
hundred. 

One  of  the  most  cogent  factors  in  the  newly  organized 
Ballistic  Research  Laboratory  was  the  formation  of  the  Sci¬ 
entific  Advisory  Committee,  composed  of  eight  men  highly 
eminent  in  their  respective  fields  of  science  who  voluntarily 
served  the  laboratory.  It  is  believed  that  the  original  idea 
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for  such  a  committee  should  be  attributed  to  Colonel  H.  H. 
Zornig,  the  first  BRL  Director;  but  Kent’s  counsel  in  the 
selection  of  the  members  was  most  valuable,  the  well-known 
high  caliber  of  his  work  contributed  to  persuading  them  to 
serve  the  government’s  best  quality  laboratory,  and  his  warm, 
genial  personality  made  every  meeting  a  pleasure.  The  original 
committee  consisted  of  Harold  Urey,  I.  I.  Rabi,  Hugh  Dryden, 
Bernard  Lewis,  A.  W.  Hull,  Henry  N.  Russel,  Theodore  von 
Karman,  and  J.  von  Neumann.  Their  first  meeting  was  in  Sep¬ 
tember  1940;  at  the  time  of  Kent’s  death  in  1961,  two  of  this 
illustrious  group  were  still  serving. 

Kent  paid  considerable  attention  to  various  facilities  the 
BRL  acquired  over  the  years.  Perhaps  he  was  prouder  of  the 
first  United  States  supersonic  wind  tunnel,  installed  at  BRL 
and  dedicated  in  1944,  than  of  any  other  facility.  Dr.  Edwin 
P.  Hubble  was  the  first  head  of  the  Supersonic  Wind  Tunnel 
(or  Exterior  Ballistics)  Laboratory  and  Kent  was  its  second 
head  when  Hubble  returned  to  the  Mount  Wilson  Observatory 
at  the  end  of  World  War  II. 

The  Wealth  of  high-quality  personnel  obtained  for  the 
BRL  was  due  in  large  measure  to  the  able  and  influential 
assistance  of  Professor  Oswald  Veblen  of  the  Institute  of  Ad¬ 
vanced  Study,  Princeton,  New  Jersey,  who,  as  a  major,  was  in 
charge  of  ballistics  at  the  Aberdeen  Proving  Ground  during 
World  War  I.  However,  the  able  men  who  joined  the  BRL 
had  to  be  oriented  in  their  new  type  of  war  work,  and  Kent 
proved  himself  to  be  as  competent  a  research  leader  as  he  had 
already  proved  to  be  a  research  worker.  Kent’s  method  of  going 
about  his  work  engendered  an  atmosphere  of  true  scientific 
inquiry  and  filled  his  colleagues  with  enthusiasm,  and  his  guid¬ 
ance  led  them  to  swift  and  fruitful  achievements.  Kent’s  pow¬ 
ers  were  multiplied  many  times  by  his  ability  to  work 
through  others,  and  the  people  who  are  indebted  to  Kent  are 
legion.  Of  course,  Kent  did  not  stick  to  science,  to  engineer- 
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ing,  or  even  to  technical  matters.  If  anything  was  wrong,  he 
either  righted  it  or  demanded  a  clean-cut  accounting  of  the  situ¬ 
ation.  He  had  no  patience  with  decisions  made  without  dis¬ 
cussion  with  the  people  affected — and  he  was  always  one  of  the 
people  affected! 

Kent  was  a  highly  competent  research  leader,  planner,  and 
administrator  of  scientific  effort.  Not  so  much  could  be  said 
for  him  as  a  manager  and  business  administrator.  One  of  his 
more  businesslike  colleagues  once  remarked,  “Bob  has  a  heart 
as  big  as  a  water  bucket,  and  would  pay  every  man  the  highest 
salary  listed  in  the  civil  service  table  if  he  had  the  authority.” 
However,  Bob  was  sufficiently  self-critical  to  sense  his  own 
weakness;  the  vehemence  of  his  attack  decreased  with  the 
remoteness  of  the  subject  of  discussion  from  a  scientific  field, 
and  he  would  generally  yield  on  purely  administrative  mat¬ 
ters.  Kent’s  vigorously  asserted  right  to  differ  was  always  on  a 
purely  intellectual  and  objective  plane;  it  was  never  personal 
or  emotional.  Almost  strangely  his  discussions  won  friends 
for  him;  they  never  made  enemies.  To  technical  personnel 
(and  many  line  officers)  throughout  the  Army,  Army  Air 
Corps,  and  Navy  he  was  just  plain  Bob  Kent,  widely  known 
and  beloved  by  all. 


THE  MAN 

Whereas  the  character  of  every  man  is  unique,  some  men 
are  exceptionally  unusual  and  different.  Kent’s  character  was 
indeed  outstanding.  Without  any  known  exception,  every  man 
who  knew  Kent  liked  him;  most  loved  him.  He  was  intolerant 
of  hypocrisy  and  pretense  to  the  point  of  deprecating  dignity. 
He  was  charitable,  not  only  in  a  monetary  way,  but  in  enter¬ 
taining  the  views  of  others  and  in  recognizing  the  rights  of 
others,  and  he  was  ever  the  champion  of  the  underdog. 

He  loved  social  contacts,  conversation,  and  exchanges  of 
views,  and  was  distinctly  of  the  opinion  that  a  moderate  amount 
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of  alcoholic  beverage  lessened  inhibitions  and  promoted 
good-fellowship.  It  was  customary  for  the  staff  of  the  BRL  to 
give  a  cocktail  party  and  dinner  for  the  BRL’s  Scientific  Advis¬ 
ory  Committee  during  its  two-day  visits,  and  Kent  insisted  (seri¬ 
ously)  that  the  informal  cocktail  party  was  the  best  part  of  the 
meeting  because  the  committee  members  criticized  and  ad¬ 
vised  more  freely  under  the  relaxing  circumstances.  On  such 
occasions  it  was  easy  to  get  him  to  play  the  piano,  particularly 
if  others  would  sing,  and  he  preferred  the  Whiffenpoof  Song. 
Kent  was  also  very  fond  of  playing  tennis  and  continued  the 
sport  as  long  as  he  could. 

Kent  died  on  February  3,  1961.  His  carefully  written  will 
left  appropriate  things  to  people  who  he  thought  would  have  a 
special  interest  in  them.  He  left  instructions  that  he  be  cre¬ 
mated  and  that  there  be  no  regular  funeral  ceremonies  or  ser¬ 
mon.  Instead,  there  was  to  be  piano  music  (Robert  Schu¬ 
mann’s  “Traumerei,”  Bach’s  “Jesu,  Joy  of  Man’s  Desiring”);  a 
male  quartet  of  friends  to  sing  ‘‘Integer  Vitae,”  with  words  by 
Quintus  Horatius  Flaccus;  the  reading  of  Ecclesiastes  XII, 
verses  1-12  only  (specifically  omitting  the  13th  and  14th 
verses);  the  playing  of  Chopin’s  Sonata  in  B-flat  minor  (with 
the  funeral  march);  and  the  singing  of  ‘‘Gaudeamus  Igitur” 
by  the  male  quartet. 
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the  Archives  of  the  Academy.  A  few  of  these  titles  are  listed 
below  to  exemplify  the  nature  of  the  reports. 

1919 

With  D.  Armstrong.  The  Problem  of  the  Projectile.  AEF,  France. 
Theory  of  3.3"  experimental  firings.  Text  for  the  U.S.  Army 
Ordnance  School. 


1920 

Loss  of  spin  of  projectiles.  Ballistic  section,  APG  Report. 

1921 

The  force  system  acting  on  a  yawing  shell.  Ballistic  section,  APG 
Report.  [Notes  on  computations  relating  to  projectile  design  in¬ 
cluding  (1)  computation  of  the  stability  factors  of  projectiles, 
(2)  computation  of  the  initial  maximum  yaw,  (3)  computation 
of  damping  factors  of  projectiles,  and  (4)  calculation  of  the  effect 
of  yaw  on  range.]  Ammunition  Division,  Manufacturing  Serv¬ 
ice,  Ordnance  Department. 

1923 

With  H.  P.  Hitchcock.  The  effect  of  cardboards  on  damping  and 
phase.  Ballistic  section,  APG  Report. 

Tolerance  tests  of  155mm  projectiles.  Ballistic  section,  APG  Re¬ 
port. 

1924 

The  effect  of  imperfect  fit  of  ogives  of  105mm  shell  on  range.  Bal¬ 
listic  section,  APG  Report. 

Methods  of  determining  velocities  of  small  arms  projectiles  in¬ 
cluding  also  certain  firings  to  establish  the  law  of  air  resistance. 
First  Report,  ballistic  section,  APG  Report. 

1925 

Methods  of  determining  velocities  of  small  arms  projectiles  in¬ 
cluding  also  certain  firings  to  establish  the  law  of  air  resistance. 
Second  Report,  ballistic  section,  APG  Report. 

1926 

Report  on  piezo-electric  pressure  measurements  in  connection  with 
program  on  powder  pressures  and  muzzle  velocities  in  3"  A.A. 
Gun,  Model  1925  No.  3.  Ballistic  section,  APG  Report. 
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Investigation  of  the  trunnion  reaction-time  relation  of  various  au¬ 
tomatic  weapons.  First  Report,  ballistic  section,  APG  Report. 

1927 

A  trigger  spark  apparatus  for  Aberdeen  chronograph.  Ballistic 
section,  APG  Report. 

The  effect  of  temperature  on  pressure  and  velocity  of  small  arms. 
First  Report,  ballistic  section,  APG  Report. 

Time  pressure  records  by  a  piezo-electric  method.  OTN,  OCO, 
U.S.  Army. 

1928 

Determination  of  temperature  of  bore  of  cannon  due  to  firing  and 
the  rate  of  cooling  thereafter.  First  Report  (75mm  gun  M1897, 
155mm  howitzer  M1918,  155mm  gun  M1918).  Second  Report 
(75mm  guns  M1912  and  M1897,  155mm  gun  M1918). 

Description  of  an  apparatus  for  recording  the  water  impact  of 
bombs.  Ballistic  section,  APG  Report. 

Development  of  an  apparatus  for  measuring  velocity  in  the  field 
(photo-electric  cell).  Ballistic  section,  APG  Report. 

With  H.  P.  Hitchcock.  A  study  of  the  dispersion  in  velocity  of 
guns  with  a  view  to  determining  the  optimum  number  of  rounds 
for  the  test  of  a  powder  lot.  Ballistic  section,  APG  Report. 

With  H.  P.  Flitchcock.  Effect  of  cross  wind  on  the  yaw  of  pro¬ 
jectiles.  Ballistic  section,  APG  Report. 

1929 

With  H.  P.  Hitchcock.  Fourth  partial  report  on  interior  ballistic 
firings.  Ballistic  section,  APG  Report. 

Derivation  of  formula  for  centrifugal  couple  due  to  rotation  of  a 
projectile  about  a  given  axis.  Ballistic  section,  APG  Report. 

The  development  of  a  chronograph  to  measure  the  time  of  flight 
of  antiaircraft  projectiles  (fuze  chronograph).  Ballistic  section, 
APG  Report. 

Application  of  the  thermodynamical  theory  of  gas  equilibrium  to 
the  problem  of  flash  reduction.  Ballistic  section,  APG  Report. 

The  development  of  the  piezo-electric  gage  for  large  caliber  guns. 
Ballistic  section,  APG  Report. 

1930 

The  effect  of  temperature  on  pressure  and  velocity  of  small  arms. 
Ballistic  section,  APG  Report. 
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Determination  of  temperature  of  bore  of  cannon  due  to  firing  and 
the  rate  of  cooling  thereafter.  Fourth  Report  (examination  of 
the  condition  of  recoil  mechanism  Nos.  476  and  2257-8).  Ballis¬ 
tic  section,  APG  Report. 

Penetration  of  armor  plate  by  bullets.  Ballistic  section,  APG  Re¬ 
port. 

Theory  of  the  motion  of  a  bullet  about  its  center  of  gravity  in 
dense  media,  with  applications  to  bullet  design.  Ballistic  sec¬ 
tion,  APG  Report. 

Analysis  of  results  of  calorimetric  measurements  in  connection  with 
the  test  of  cooling  agents.  Ballistic  section,  APG  Report. 

With  J.  R.  Lane.  Time  required  for  bombs  to  penetrate  water  to 
various  depths.  Ballistic  section,  APG  Report. 

Measurements  of  the  eccentricity  of  the  center  of  gravity  of  un¬ 
loaded  155mm  shell,  Tl-El.  Ballistic  section,  APG  Report. 

1931 

Effect  of  range  wind  on  drift  of  projectile.  Ballistic  section,  APG 
Report. 

Theoretical  basis  for  the  proposed  requirements  for  the  acceptance 
of  powder.  Ballistic  section,  APG  Report. 

Determination  of  the  pressures  in  cylinders  filled  with  water  due 
to  the  impact  of  the  bullet  against  the  column  of  water.  Ballis¬ 
tic  section,  APG  Report. 

1932 

Study  of  the  method  of  conducting  and  analyzing  the  results  of 
war  reserve  firings.  Part  V,  shrapnel.  Ballistic  section,  APG 
Report. 

Program  for  fragmentation  test  of  105mm  H.  E.  shell  Ml.  Ballistic 
section,  APG  Report. 

Depths  of  penetration  of  projectiles  and  times  required.  Ballistic 
section,  APG  Report. 

1933 

Consideration  of  the  effect  of  the  size  of  the  projectile  on  the  effi¬ 
ciency  of  its  fragmentation.  Ballistic  section,  APG  Report. 

Analysis  of  fragmentation  results  for  the  17-lb  and  30-lb  bombs. 
Ballistic  section,  APG  Report. 

The  duration  of  the  elements  of  the  firing  cycle  of  machine  guns. 
Ballistic  section,  APG  Report. 
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Test  to  determine  whether  the  rate  of  burning  of  powder  grains  is 
proportional  to  the  first  power  of  the  pressure  (firings  in  closed 
chamber).  ERL  Report  No.  10. 

1935 

With  H.  P.  Hitchcock.  The  motion  of  caliber  .30  bullets  in 
a  dense  medium.  BRL  Report  No.  1. 

Method  for  determining  the  resistance  function  of  a  projectile 
when  pursuing  a  high  angle  trajectory.  BRL  Report  No.  5. 

Influence  of  radiation  on  the  ignition  and  burning  of  powders. 
BRL  Report  No.  9. 

Some  sources  of  error  in  piezo-electric  and  crusher  gage  measure¬ 
ment.  BRL  Report  No.  26. 

A  possible  explanation  of  muzzle  bursts  and  expansions  of  how¬ 
itzers.  BRL  Report  No.  29. 


1936 

Precision  of  the  Bouleng£  and  solenoid  chronographs.  Test  with 
modified  circuits.  BRL  Report  No.  24. 

Determination  of  interior  ballistic  data  by  closed  chamber  ex¬ 
periments.  BRL  Report  No.  32. 

The  smokiness  of  “smokless”  powder.  BRL  Report  No.  33. 

The  motion  of  the  powder  gas  I.A.  Special  solution  for  the  case  of 
an  imperfect  gas.  BRL  Report  No.  36. 

Notes  on  the  theory  of  recoil  mechanisms  for  automatic  weapons. 
BRL  Report  No.  40. 

Roggla’s  equation  and  its  application  to  interior  ballistic  prob¬ 
lems.  BRL  Report  No.  48. 

Spring  characteristics  for  triggering  caliber  .50  recoil  mechan¬ 
ism.  BRL  Report  No.  53. 

A  study  of  the  statistics  and  methods  of  rating  the  performance  of 
time  fuzes.  BRL  Report  No.  63. 

1937 

With  L.  S.  Dederick.  Statistical  study  of  certain  characteristics 
of  copper  cylinders.  BRL  Report  No.  67. 

With  L.  A.  Carten.  The  functioning  cycle  of  caliber  .30  semi¬ 
automatic  rifle.  BRL  Report  No.  70. 
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An  elementary  treatment  of  the  motion  of  a  spinning  projectile 
about  its  center  of  gravity.  BRL  Report  No.  85. 

The  angle  between  the  axis  of  a  projectile  and  the  axis  of  spin. 
BRL  Report  No.  88. 

1938 

The  most  economical  sample  size.  BRL  Report  No.  96. 

With  H.  H.  Zornig.  The  stability  factors  of  caliber  .50  bullets 
fired  from  fixed  guns  in  aircraft.  BRL  Report  No.  97. 

Target  errors  due  to  errors  in  altitude  and  air  speed.  BRL  Re¬ 
port  No.  112. 

With  H.  P.  Hitchcock.  Applications  of  Siacci’s  method  to  flat 
trajectories.  BRL  Report  No.  114. 

A  study  of  the  distortion  of  chronograph  signals  transmitted  by 
wires.  BRL  Report  No.  121. 

A  comparison  of  antiaircraft  guns  of  various  calibers.  BRL  Re¬ 
port  No.  125. 

The  probability  of  hitting  an  airplane  as  dependent  upon  errors 
in  the  height  finder  and  the  director.  BRL  Report  No.  127. 

1939 

The  probability  of  hitting  various  parts  of  an  airplane  as  depend¬ 
ent  on  the  fragmentation  characteristics  of  a  projectile.  BRL 
Report  No.  132. 

A  formula  for  the  accuracy  life  of  a  gun.  BRL  Report  No.  133. 

A  determination  of  the  loss  of  spin  of  projectiles.  Effect  on  mechani¬ 
cal  time  fuzes.  BRL  Report  No.  154. 

The  probability  of  disabling  an  airplane.  BRL  Report  No.  155. 

With  H.  H.  Zornig.  A  method  of  determining  the  relative  efficien¬ 
cies  of  two  types  of  aircraft  guns.  BRL  Report  No.  170. 

1940 

With  J.  von  Neumann.  The  estimation  of  the  probable  error 
from  successive  differences.  BRL  Report  No.  175. 

Theory  of  the  Hopkins  electromagnetic  blastmeter.  BRL  Report 
No.  176. 


1941 

Means  of  obtaining  greater  armor  penetration  from  anti-tank  guns. 
BRL  Report  No.  214. 
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With  L.  S.  Dederick.  Optimum  spacing  of  bombs  or  shots  in  the 
presence  of  systematic  errors.  BRL  Report  No.  241. 

1942 

The  relative  efficiency  of  mechanical  and  point  detonating  fuzes 
for  antiaircraft  shell.  A  review  of  papers  on  the  subject.  BRL 
Report  No.  264. 

With  J.  P.  Vinti.  Cooling  corrections  for  closed  chamber  firings. 
With  A.  C.  Charters.  The  relation  between  the  skin  friction 
drag  and  the  spin  reducing  torque.  BRL  Report  No.  287. 
The  technique  of  firing  vertically  for  recovery.  BRL  Report  No. 
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1943 

Preliminary  report  on  work  on  hollow  charges.  BRL  Memoran¬ 
dum  Report  No.  159. 

With  G.  Birkhoff  and  D.  R.  Inglis.  Comparative  effectiveness  of 
different  90mm  shell  against  aircraft.  BRL  Report  No.  310. 

1944 

With  E.  J.  McShane.  An  elementary  treatment  of  the  motion  of  a 
spinning  projectile  about  its  center  of  gravity.  BRL  Report 
No.  459. 


1945 

Statosphere  ballistic  chart.  BRL  Report  No.  525. 

1946 

With  M.  E.  Harrington.  Vertical  trajectories  of  long  range  rockets. 
BRL  Report  No.  622. 

1947 

With  A.  S.  Galbraith.  Windage  jump  of  a  rocket  fired  nearly 
vertically.  BRL  Report  No.  656. 

1948 

With  A.  S.  Galbraith.  A  note  on  the  stability  conditions  for 
spinning  shell  and  rockets.  BRL  Report  No.  664. 

With  J.  H.  Frazer,  H.  P.  Hitchcock,  F.  G.  King,  J.  R.  Lane,  and 
T.  E.  Sterne.  A  study  of  a  family  of  antiaircraft  weapons. 
BRL-TN  Report  No.  TN-119. 
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Essential  and  desirable  characteristics  of  bombs.  BRL-TN  Re¬ 
port  No.  TN-140. 

1950 

With  F.  G.  King  and  H.  K.  Weiss.  A  study  of  intermediate  anti¬ 
aircraft  weapons.  BRL-TN  Report  No.  283. 

1951 

The  shape  of  a  fragmentation  bomb  to  produce  uniform  fragment 
densities  on  the  ground.  BRL  Report  No.  762. 

With  J.  R.  Lane,  H.  K.  Weiss,  and  F.  E.  Grubbs.  A  family  of 
field  artillery.  BRL  Report  No.  771. 

1953 

With  F.  G.  King.  Kill  probability  of  the  127/60  gun  for  two 
drag  estimates,  and  comparison  with  the  Loki  rockets.  BRL 
Memorandum  Report  No.  721. 

1954 

Notes  on  a  theory  of  spinning  shell.  BRL  Report  No.  898. 

With  L.  E.  Simon.  Ordnance  developments  to  increase  accuracy 
of  artillery  fire.  BRL  Report  No.  989. 

With  H.  P.  Hitchcock.  Comparison  of  predicted  and  observed 
yaw  in  front  of  the  muzzle  of  the  12  inch  gun.  BRL  Report 
No.  990. 
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August  15, 1875-June  27,  1967 

BY  RAYMOND  M.  FUOSS 


On  April  24,  1857,  the  Mississippi  arrived  at  New  York,  after 
a  55-day  voyage  from  Amsterdam.  One  of  the  passengers, 
Johann  Heinrich  Kraus,  was  then  a  boy  of  seventeen.  He,  his 
mother,  and  his  sister  were  emigrating  from  Traubach  in  the 
Rhineland,  because  1856  had  been  a  poor  wine  year.  They  had 
sold  their  vineyard  and  put  part  of  the  proceeds  into  transat¬ 
lantic  fares.  They  went  first  to  Scranton,  Pennsylvania,  where 
an  uncle  was  living.  Later,  John  Henry  moved  further  west,  to 
Knightsville,  Indiana,  a  small  coal  mining  town,  and  started 
farming  nearby.  He  married  Elizabeth  Schaefer;  on  August  15, 
1875,  their  son  Charles  August  Kraus  was  born. 

The  early  education  of  young  Charles  August  was  in  a  one- 
room  country  schoolhouse,  about  a  mile  from  the  farm;  he  once 
said  that  the  school  term  varied  from  year  to  year,  ranging  from 
three  to  eight  months,  depending  on  weather,  crops,  and  avail¬ 
ability  of  teachers.  By  1890,  Kraus  was  ready  to  enter  high 
school;  the  nearest  was  at  Hayes  City,  about  four  miles  distant. 
He  did  the  commuting  on  horseback.  In  later  reminiscences, 
he  credited  L.  H.  Gehman,  the  principal  of  the  high  school, 
and  a  graduate  of  Gettysburg  College,  for  arousing  his  interest 
in  science  in  general  and  in  electrical  phenomena  in  particu¬ 
lar.  He  graduated  from  Hayes  City  High  School  in  1893,  and 
decided  to  go  to  the  University  of  Kansas  to  study  electrical 
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engineering.  He  could  meet  all  the  entrance  requirements  ex¬ 
cept  the  one  calling  for  knowledge  of  French;  he  was  fluent  in 
German,  but  that  was  no  help  in  satisfying  a  French  require¬ 
ment.  He  studied  French  during  the  summer  of  1893,  and  as  he 
put  it,  “managed  to  gain  admission  to  the  course  in  scientific 
French,”  which  he  passed  “in  creditable  fashion,”  after  being 
admitted  to  the  University  of  Kansas  in  the  fall  of  1893. 

At  the  University  of  Kansas,  he  entered  the  course  in  elec¬ 
trical  engineering,  which  was  headed  by  Lucian  Ira  Blake, 
who  had  received  his  doctorate  in  physics  at  the  University  of 
Berlin  while  Helmholtz,  Kirkhoff,  and  Hertz  were  there. 
Probably  Blake  encouraged  Kraus  toward  fundamental  rather 
than  applied  science;  in  any  case,  Kraus  wrote  the  following 
about  his  Kansas  years  in  a  brief  autobiographical  sketch 
(which  unfortunately  was  never  completed):  “I  became  more 
interested  in  physics  than  in  engineering,  and  by  the  be¬ 
ginning  of  the  Junior  year,  was  spending  more  time  reading 
literature  relating  to  physics  than  to  engineering.  I  was  famil¬ 
iarizing  myself  with  the  work  of  Van  Ard,  Crookes,  and  Hittorf, 
and,  of  course,  with  work  on  X-rays  (discovered  by  Roentgen  in 
1895)  and  radioactivity,  which  came  along  a  year  later.  I  early 
became  interested  in  the  process  whereby  electricity  was  con¬ 
ducted  through  metals.  At  that  time,  little  was  known  about  it; 
the  concept  of  electrons  was  just  in  the  stage  of  being  devel¬ 
oped.  Drude,  in  fact,  wrote  a  book  on  metallic  conductance 
in  which  he  accounted  for  a  good  many  properties  of  metals 
on  the  assumption  that  electrons  were  small,  gas-like  particles. 
The  most  significant  result  was  the  relation  between  electrical 
and  thermal  conductivity.  In  the  spring  of  1897,  H.  P.  Cady, 
then  a  senior  in  chemistry  in  the  University,  published  a  paper 
(J.  Phys.  Chem.,  1:707  [1897])  in  which  he  presented  the  first 
measurements  on  the  conductance  of  electrolytes  in  liquid 
ammonia.  Among  other  substances  whose  conductances  he 
measured  was  metallic  sodium.  While  the  measurements  were 
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rough,  they  clearly  showed  that  solutions  of  sodium  were 
much  better  conductors  than  solutions  of  salts.  Another  most 
important  observation  was  that  the  passage  of  current  from 
solution  to  electrode  is  reversible.  This  paper  was  published 
in  the  spring  of  1897;  when  I  ran  across  it,  I  understood  that 
light  might  be  thrown  on  the  conductance  process  of  electrons 
through  metal  by  a  study  of  metals  in  liquid  ammonia.” 

Here  was  the  beginning  of  Kraus  as  a  physical  chemist.  The 
record  shows  that  his  formal  training  in  chemistry  totaled  one 
year  of  general  chemistry  and  about  a  week  of  qualitative 
analysis.  But  as  time  went  on,  he  became  one  of  the  outstanding 
figures  in  all  of  chemistry:  his  work  on  the  reactions  of  com¬ 
pounds  of  carbon  in  liquid  ammonia  and  the  synthesis  and 
properties  of  many  metallo-organic  compounds  places  him 
among  the  organic  chemists;  the  researches  on  intermetallic  com¬ 
pounds,  on  the  oxides  of  sodium  and  potassium,  on  glasses,  on 
the  extraction  of  gallium  and  germanium  from  their  ores,  puts 
him  among  the  inorganic  chemists;  when,  as  usually  was  the 
case,  a  method  for  analyzing  one  of  his  new  compounds  was  not 
available,  he  designed  one,  thereby  contributing  to  analytical 
chemistry.  Researches  on  the  properties  of  solutions,  espe¬ 
cially  their  conductance  in  a  wide  variety  of  solvents  ranging 
from  hydrocarbons  to  highly  polar  solvents,  contributed  to 
physical  chemistry  over  a  period  of  nearly  seventy  years.  His 
field  of  research  interest  and  activity  was  without  question  far 
broader  than  that  of  any  of  his  contemporaries,  embracing  as 
it  did  the  whole  scope  of  chemistry. 

Before  leaving  physics  for  chemistry,  Kraus  began  research 
in  spectroscopy  as  a  college  junior,  with  two  instructors  in  the 
physics  department  at  Kansas.  Zeeman  had  reported  in  the 
March  1897  issue  of  Philosophical  Magazine  that  the  sodium 
lines  from  a  source  in  a  magnetic  held  were  “broadened” 
(later  work,  of  course,  showed  that  they  were  split;  Zeeman 
received  the  Nobel  Prize  in  1902  for  this  work).  Zeeman  had 
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used  a  concave  grating  to  observe  the  effect  of  the  field  on  the 
spectral  lines.  About  ten  years  before,  Michelson  at  Case  Insti¬ 
tute  had  invented  the  interferometer.  The  Kansas  physicists 
saw  in  the  interferometer  a  more  precise  tool  for  studying  in¬ 
tensities,  and  applied  it  to  the  magnetic  effect  with  immediate 
success.  Their  paper  in  the  American  Journal  of  Science,  dated 
April  15,  1897,  showed  that  the  percentage  broadening  was  di¬ 
rectly  proportional  to  the  field  strength,  as  predicted  by  Lo- 
rentz  from  electromagnetic  theory.  Soon  thereafter,  the  concept 
of  electrons  appeared.  This  early  familiarity  with  subatomic 
phenomena  was  certainly  the  foundation  of  Kraus’s  later  rec¬ 
ognition  of  the  solvated  electron  as  the  charge  carrier  in  solu¬ 
tions  of  the  alkali  metals  in  liquid  ammonia. 

As  Kraus  recounted  the  story,  it  was  Cady’s  work  on  solu¬ 
tions  in  liquid  ammonia  that  catalyzed  the  transition  of  Kraus 
from  physicist  to  chemist.  The  history  of  the  work  on  ammo¬ 
nia  is  intrinsically  interesting,  and  relevant  to  the  subsequent 
development  of  the  field  by  Kraus.  In  an  address  given  by  Cady 
before  the  Division  of  Physical  and  Inorganic  Chemistry  on 
April  15,  1936,  at  a  meeting  of  the  American  Chemical  Society 
at  Kansas  City,  Cady  said  that  “Professor  Ira  Remsen  of  Johns 
Hopkins  started  the  work,  though  he  never  knew  it.’’  This 
start  was  a  statement  by  Remsen  in  his  Inorganic  Chemistry 
that  “ammonia  forms  many  compounds  with  salts  corre¬ 
sponding  closely  to  those  of  water  with  the  same  salts.”  To  con¬ 
tinue  quoting  from  Cady’s  address:  “When  I  came  to  the  Uni¬ 
versity  of  Kansas  in  ’94,  I  read  everything  available  on  water 
of  crystallization  and  ammonia  and  its  compounds,  with  special 
attention  to  liquid  ammonia  and  the  ammonia  of  crystalliza¬ 
tion.  I  made  many  of  the  compounds  just  to  see  what  they 
looked  like.  The  great  similarity  in  every  way  of  water  and 
ammonia  impressed  itself  more  and  more  strongly  upon  me. 
I  finally  laid  my  information  before  Franklin  with  a  suggestion 
that  liquid  ammonia  might  reasonably  be  expected  to  be  an 
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ionizing  solvent.  Franklin  was  instantly  all  enthusiasm.  He 
persuaded  Professor  Bailey  to  invest  a  large  part  of  the  merger 
fund  available  to  the  chemistry  department  for  research,  in  a 
cylinder  of  liquid  ammonia.  He  made  me  some  vacuum  jacketed 
test  tubes.  There  were  no  vacuum  jacketed  vessels  on  the  market 
anywhere  in  the  world  in  those  days.  Most  unfortunately  for 
me,  Franklin  was  under  contract  to  go  to  Central  America  for 
a  gold  mining  company  and  left  before  the  ammonia  arrived. 
It  was  a  heart-trying  moment  when  I  drew  out  some  liquid 
ammonia  into  one  of  the  vaccum  tubes  and  tested  it  to  see  if 
it  was  a  conductor  of  electricity.  Finding  the  resistance  to  be 
very  high,  as  I  expected,  I  then  dropped  in  a  piece  of  potassium 
iodide,  which  Gore  had  shown  to  be  soluble.  I  shall  never  again 
experience  a  thrill  equal  to  that  which  I  felt  when  the  solution 
became  a  good  conductor  and  electrolysis  took  place!” 

On  Franklin’s  return  to  Kansas,  he  and  Kraus  continued 
the  work  started  there  by  Cady,  who  moved  to  Cornell  to  study 
phase  rule  problems  with  Bancroft.  The  first  of  a  series  of 
papers  by  Franklin  and  Kraus  was  entitled  ‘‘Liquid  Ammo¬ 
nia  as  a  Solvent”;  it  appeared  in  1898  in  the  American  Chemi¬ 
cal  Journal,  the  immediate  ancestor  of  the  Journal  of  the 
American  Chemical  Society.  In  this  paper  they  give  the  earlier 
history  of  ammonia  solutions,  tracing  it  back  to  Faraday,  who 
had  prepared  liquid  ammonia  by  heating  dry  “ammonio- 
chloride  of  calcium”  in  one  leg  of  a  U-tube,  condensing  the 
ammonia  by  its  own  pressure,  and  simultaneous  refrigeration 
of  the  other  leg,  onto  a  substance  whose  solubility  was  to  be  in¬ 
vestigated.  Gore,  using  this  method,  reported  solubilities  of 
some  350  compounds  in  1872.  Weyl  (1863)  and  Seeley  (1871) 
described  the  blue  solutions  formed  by  sodium  and  potas¬ 
sium  in  ammonia.  Joannis  (1890)  began  the  study  of  chemi¬ 
cal  reactions  in  ammonia.  A  second  paper  with  Franklin  on 
the  “Determination  of  the  Molecular  Rise  in  the  Boiling  Point 
of  Liquid  Ammonia”  also  came  out  in  1898,  the  year  Kraus  re- 
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ceived  the  degree  of  Bachelor  of  Science  (Engineering)  from 
the  University  of  Kansas. 

Kraus  stayed  at  Kansas  for  a  year’s  postgraduate  work  with 
Franklin,  which  culminated  in  a  36-page  paper  presenting 
conductance  data  for  25  compounds  in  liquid  ammonia,  cov¬ 
ering  a  wide  range  of  concentration.  This  was  the  first  really 
broad  survey  of  the  field,  and  also  represents  a  masterpiece  of 
laboratory  technique.  All  the  intricate  glassware  required  for 
quantitative  manipulation  of  solutions  at  —33°  in  a  closed 
system  had  to  be  made  by  hand  from  soda  glass.  (Kraus  liked 
to  tell  his  students  in  later  days  how  he  used  to  make  Dewar 
flasks  by  sealing  together  two  oil-lamp  chimneys,  and  deplored 
the  invention  of  Pyrex  as  the  ruination  of  the  art  of  glass  blow¬ 
ing.)  The  work  on  conductance  in  liquid  ammonia  was  con¬ 
tinued  for  a  year  at  Johns  Hopkins  (1899-1900),  after  which 
Kraus  returned  to  Kansas  for  another  year.  He  then  moved  to 
California,  formally  as  instructor  in  physics,  but  the  research 
papers  published  by  Kraus  during  that  period  were  also  on 
liquid  ammonia.  One  was  a  continuation  of  the  work  on  con¬ 
ductance;  37  more  compounds  were  studied.  In  addition  to 
metallic  salts,  groups  of  organic  compounds  were  investigated. 
It  was  found  that  many  amides  and  nitrocompounds,  insulators 
in  the  pure  form,  become  electrolytic  conductors  in  solution 
in  liquid  ammonia.  This  was  pioneer  work  on  general  acid- 
base  systems,  antedating  by  many  years  the  “modern”  theory 
of  acids  and  bases.  The  experimental  results  showed  that  the 
amides  and  nitrocompounds  generated  electrolyte  when  dis¬ 
solved  in  ammonia;  the  latter  acted  as  a  base  with  respect  to 
the  solutes  to  produce  salts.  Many  of  these  were  as  good  con¬ 
ductors  as  ordinary  salts  such  as  sodium  chloride.  The  parallel 
between  aqueous  and  ammoniacal  systems  was  clearly  shown: 
the  amide  and  ammonium  ions  in  ammonia  are  the  analogs  of 
the  hydroxyl  and  hydronium  ions  in  water.  During  the  Cali¬ 
fornia  stay,  pioneering  work  on  conductance  near  the  criti- 
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cal  point  in  methanol  and  ethanol  was  also  done.  The  signifi¬ 
cant  finding  was  that  the  conductance  showed  no  discontinuity 
at  the  critical  point;  furthermore,  the  vapor  phase  is  also  an 
electrolytic  conductor. 

About  the  turn  of  the  century,  A.  A.  Noyes  founded  the  first 
school  of  physical  chemistry  in  the  United  States  at  the  Massa¬ 
chusetts  Institute  of  Technology.  Kraus  joined  the  group  as 
research  assistant  in  1904.  His  all-absorbing  interest  was  re¬ 
search;  at  the  insistence  of  Noyes,  however,  he  took  enough 
time  off  from  research  to  pass  the  formal  requirements  for  the 
degree  of  Doctor  of  Philosophy  in  1908.  He  was  then  promoted 
to  research  associate  and  in  1912  to  assistant  professor  of  physical 
chemistry.  The  years  at  M.I.T.  (1904-1914)  were  highly  pro¬ 
ductive:  the  series  of  papers  on  the  properties  of  solutions  of 
metals  in  ammonia  and  in  several  amines  are  classical.  The 
first  paper,  published  in  1907  in  the  Journal  of  the  American 
Chemical  Society,  is  Contribution  No.  18  from  the  Research 
Laboratory  of  Physical  Chemistry  of  the  Massachusetts  Institute 
of  Technology.  At  that  time,  it  was  known  that  sodium  and  po¬ 
tassium  form  blue  solutions  in  ammonia,  and  that  lithium  and 
cesium  dissolve  in  methylamine,  but  little  quantitative  infor¬ 
mation  was  available.  Kraus  determined  the  phase  diagram  for 
the  sodium-ammonia  system  and  defined  the  ranges  of  Na-NH3 
ratios  where  the  two  liquid  phases  were  in  equilibrium:  a 
heavier,  more  dilute  blue  solution,  and  a  lighter,  concentrated 
solution,  “presenting  a  characteristic  bronze  colored  metallic 
appearance.”  The  rate  of  reaction  of  sodium  with  ammonia 
to  form  sodamide  was  determined  and  the  catalytic  effect  of 
solid  amide  was  observed.  The  first  clearly  defined  intermetal- 
lic  compound,  NaPb,,  was  formed  in  liquid  ammonia;  elec¬ 
trolysis  experiments  showed  that  the  lead  was  in  the  anion.  Tin 
also  was  found  to  form  a  sodium  compound  which  gave  a  red 
solution.  In  the  second  paper,  it  was  shown  that  previously 
claimed  solid  compounds  containing  one  atom  of  alkali  metal 
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and  one  molecule  of  ammonia  did  not  exist;  calcium,  how¬ 
ever,  forms  a  hexammoniate  which  is  a  metallic  conductor. 
Next,  the  vapor  pressures  of  solutions  of  sodium  in  liquid  am¬ 
monia  were  determined;  in  dilute  solution,  the  molecular 
weight  was  found  to  approach  the  theoretical  value  of  23  for 
sodium,  while  at  higher  concentrations  the  pressure  changes 
were  considerably  less  than  predicted  by  Raoult’s  law. 

Papers  IV  and  V,  in  1908  and  1914,  of  the  series  “Solutions 
of  Metals  in  Non-metallic  Solvents,”  give  the  essential  part  of 
the  explanation  of  the  behavior  of  the  metal-ammonia  systems. 
For  sodium  solutions,  for  example,  it  was  shown  that  the 
cation  was  the  same  sodium  ion  which  was  present  in  ammo¬ 
nia  solutions  of  salts  such  as  sodium  chloride.  The  anion,  how¬ 
ever,  was  something  quite  new  to  solution  chemistry.  Kraus 
showed  that  it  was  “an  electron,  surrounded  by  an  envelope  of 
solvent  molecules.”  The  blue  color  of  the  solutions  was  due 
to  the  presence  of  solvated  electrons,  which  are  common  to  all 
metallic  solutions.  The  identity  of  the  anion  with  the  electron 
also  explained  the  perfect  reversibility  of  electrodes  in  sodium- 
ammonia  solutions:  the  negative  carrier  can  pass  into  and  out 
of  solution  without  observable  material  effects  at  the  inter¬ 
face  between  solution  and  insoluble  electrodes  such  as  plat¬ 
inum.  The  continuous  transition  from  electrolytic  to  metallic 
conductor  could  be  demonstrated  by  observations  on  these  so¬ 
lutions.  In  order  to  determine  the  relative  speeds  of  cation  and 
solvated  electron,  the  method  of  electromotive  force  of  con¬ 
centration  cells  was  used,  first  because  the  Hittorf  method 
could  not  be  applied  conveniently  to  metal-ammonia  solu¬ 
tions,  and  second,  because  here  was  a  system  with  perfectly  re¬ 
versible  electrodes.  These  experiments  showed  that  in  dilute 
solutions  the  solvated  electron  behaved  very  much  like  a  con¬ 
ventional  anion,  albeit  a  rather  speedy  one,  while  at  higher 
concentrations  “the  negative  electrons  are  free  from  the  am¬ 
monia  envelope  for  a  fraction  of  the  time,  and  then  move  with 
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a  speed  comparable  with  that  of  the  negative  electrons  in 
metals.”  This  was  the  first  demonstrated  tunnel  effect  in  liquids, 
about  twenty  years  before  the  advent  of  wave  mechanics. 

A  real  tour  de  force  of  the  M.I.T.  days  was  the  determina¬ 
tion  of  the  potential  of  the  normal  sodium  electrode  against 
the  standard  calomel  electrode.  G.  N.  Lewis  was  collecting  the 
standard  potentials  of  the  metals  as  fundamental  thermody¬ 
namic  information  concerning  reactions;  the  alkali  metals  pre¬ 
sented  a  seemingly  impossible  problem,  because  they  react 
violently  with  water.  Kraus  solved  the  problem  by  a  two-step 
process:  he  determined  the  potential  of  a  0.206  percent  sodium 
amalgam  against  normal  sodium  ion  in  water  as  2.1525  volts, 
and  then  determined  the  potential  of  the  same  amalgam 
against  pure  sodium  in  ethylamine  as  0.8456  volt.  The  sum, 
2.9981  volts,  gave  the  desired  standard  potential  of  sodium. 
The  design  of  the  experiment  and  of  the  apparatus  for  per¬ 
forming  it  is  characteristic  of  all  of  Kraus’s  researches. 

It  was  also  during  the  M.I.T.  period  that  Kraus  first  became 
interested  in  the  general  problem  of  electrolytic  behavior.  In 
collaboration  with  W.  C.  Bray,  conductance  data  for  a  wide 
variety  of  electrolytes  in  ammonia,  sulfur  dioxide,  the  hydrogen 
halides,  and  in  many  other  inorganic  and  organic  solvents 
were  critically  reviewed,  and  analyzed  on  the  basis  of  the  mass 
action  equation.  The  classical  Arrhenius  form  of  the  equa¬ 
tion  was  modified  empirically  to  give  a  form  which  served  to 
reproduce  experimental  results  by  the  use  of  two  more  param¬ 
eters.  The  paper  concludes  with  the  prophetic  comment: 
‘‘An  explanation  of  the  observed  deviations  from  the  mass- 
action  law  is  to  be  looked  for  in  the  interacting  forces  due  to  the 
presence  of  charged  particles  (ions)  throughout  the  body  of 
the  solution.”  Here,  in  1912,  was  a  qualitative  anticipation  of 
the  interionic  force  theory  of  Debye  and  Hiickel  in  1923. 

Preliminary  work  in  another  field,  which  was  later  to  be¬ 
come  a  major  activity  for  Kraus,  also  began  at  M.I.T.:  the 
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synthesis,  structure,  and  properties  of  metallo-organic  com¬ 
pounds,  in  which  metallic  atoms  are  covalently  bonded  to  car¬ 
bon.  The  alkyl  mercury  halides  were  found  to  be  soluble 
in  liquid  ammonia.  On  electrolysis,  the  deposit  at  the  cathode 
was  shown  to  be  HgCH3,  a  completely  new  type  of  chemical 
compound:  although  it  contained  a  methyl  group,  its  proper¬ 
ties  were  those  of  a  metal! 

After  ten  years  at  the  Massachusetts  Institute  of  Technol¬ 
ogy,  Kraus  was  invited  to  Clark  University  as  Professor  of 
Chemistry  and  Director  of  the  Chemical  Laboratory  in  1914. 
Until  then,  Kraus  had  had  only  three  collaborators:  E.  C. 
Franklin  at  Kansas,  and  G.  N.  Lewis  and  W.  C.  Bray  at  M.I.T. 
The  bulk  of  his  research  had  been  planned  by  himself,  and  he 
did  the  experimental  work  himself,  with  no  research  assistants 
or  graduate  students.  During  the  sixteen  years  since  his  gradua¬ 
tion  as  an  engineer  from  the  University  of  Kansas  in  1898, 
Kraus  had  nevertheless  established  himself  as  the  outstanding 
authority  on  the  physical  properties  of  solutions  in  liquid  am¬ 
monia,  and  had  already  begun  pioneering  work  on  chemical 
reactions  in  ammonia,  especially  those  involving  metal-metal 
and  metal-carbon  bonds.  At  Clark,  Kraus  began  to  build  a  grad¬ 
uate  department  of  chemistry.  Progress  was  slow  initially,  partly 
as  a  consequence  of  World  War  I,  during  which  Kraus  was  an 
active  consultant  to  the  U.S.  Chemical  Warfare  Service  and 
to  the  U.S.  Bureau  of  Mines.  This  involved  direction  and  advice 
on  research  at  the  federal  laboratories  as  well  as  diversion  of 
graduate  student  work  to  research  applied  to  war-generated 
problems.  (This  pattern,  incidentally,  was  to  be  repeated 
again  several  decades  later.)  Also  graduate  work  in  chemistry  at 
Clark  was  essentially  a  new  venture;  it  took  time  for  chemistry 
students  graduating  from  other  colleges  to  realize  that  at  Clark 
there  was  developing  a  school  of  research  in  the  broad  field  of 
general  chemistry,  combining  in  each  graduate  research  project 
physical  chemistry  with  reaction  chemistry  in  non-aqueous  sol- 
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vents.  Kraus  gradually  built  up  a  group  of  about  a  dozen  gradu¬ 
ate  students,  large  enough  to  be  highly  productive  and  small 
enough  for  each  member  to  get  the  benefit  of  “the  King’s” 
advice  and  direction  daily.  The  students  learned  how  to  plan 
an  experimental  approach  to  a  problem,  and  to  design  and 
build  apparatus  for  their  experiments.  This  close  contact  with 
his  students  which  began  at  Clark  was  maintained  throughout 
Kraus’s  entire  career.  A  student  who  did  his  dissertation  re¬ 
search  with  Kraus  graduated  as  much  more  than  one  who  had 
fulfilled  the  formal  requirements  for  the  degree  of  Ph.D.  in 
Chemistry:  he  was  one  who  had  learned  research  thinking. 

The  publication  record  tells  the  story:  only  three  papers  be¬ 
tween  1914  and  1921,  one  on  the  design  of  a  mercury  vapor 
pump  which  required  only  a  water-jet  as  backing  pump,  and 
two  on  the  extrapolation  of  conductance  data.  But  in  the 
next  few  years,  about  thirty  papers  appeared:  some  continuing 
the  investigation  of  solutions  of  metals  in  ammonia,  some  on 
the  chemistry  of  reactions  in  ammonia,  and  others  in  which  the 
scope  of  the  work  on  conductance  was  broadened  to  include 
aqueous  solutions  and  a  variety  of  organic  solvents.  In  all,  four¬ 
teen  graduate  students  are  named  as  co-authors  in  this  series 
of  papers  from  Clark,  and  this  does  not  complete  the  roster  of 
the  Clark  students,  because  about  a  dozen  moved  with  Kraus  to 
Brown  in  1924,  to  complete  their  dissertation  researches  there. 

The  fifth  paper  on  “Solutions  of  Metals  in  Non-metallic 
Solvents”  had  appeared  in  1914,  as  one  of  the  last  of  the  M.I.T. 
papers.  After  arriving  at  Clark,  Kraus  continued  experimental 
work  on  his  own;  the  sixth  paper  of  the  series  was  published 
in  1921.  By  comparing  the  conductance  of  lithium,  sodium, 
and  potassium  in  liquid  ammonia,  it  became  clear  that  the 
negatively  charged  carrier  was  the  same  for  all  three  metals. 
The  minimum  in  equivalent  conductance  around  0.05  nor¬ 
mal  marks  the  transition  from  electrolytic  conductance 
where  the  current  is  carried  by  metallic  cations  and  by  sol- 
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vated  electrons,  to  metallic  conductance  where,  with  increas¬ 
ing  concentration  of  metal,  relatively  more  and  more  current 
is  carried  by  the  negative  carrier  which  in  the  more  concen¬ 
trated  solutions  moves  essentially  like  the  free  electron  in 
metals.  A  saturated  solution  of  sodium  in  ammonia  has  about 
half  the  specific  conductivity  of  mercury  at  0°.  The  conduct¬ 
ance  of  concentrated  solutions  (from  concentrations  below 
that  corresponding  to  the  minimum  in  conductance  to  satu¬ 
ration)  of  sodium  and  potassium  was  determined  by  W.  W. 
Lucasse.  The  temperature  coefficients  confirmed  the  transi¬ 
tion  from  electrolytic  to  electronic  conduction,  as  the  concen¬ 
tration  passed  through  the  range  at  the  conductance  minimum: 
at  dilutions  greater  than  about  four  liters  per  atom,  the  coeffi¬ 
cient  was  about  1.55  percent;  with  increasing  concentration,  it 
goes  through  a  maximum  of  3.6  percent  at  one  liter  per  atom, 
and  then  rapidly  drops  to  about  0.07  percent  near  saturation. 
The  phase  diagram  for  the  sodium-ammonia  system  was  de¬ 
termined  very  precisely.  Later,  it  was  found  that  the  tempera¬ 
ture  coefficient  of  potassium  solutions  in  liquid  ammonia,  on 
the  high  concentration  side  of  the  minimum,  was  quite  similar 
to  that  for  sodium,  an  observation  which  was  again  confirmation 
of  the  hypothesis  that  the  electron  was  the  primary  current 
carrier  in  the  metal-ammonia  solutions. 

All  of  the  work  on  the  physical  chemistry  of  solutions  of 
the  alkali  metals  in  liquid  ammonia  was  to  have  important 
consequences  for  reaction  chemistry.  The  physical  work  had 
clearly  demonstrated  the  presence  of  electrons  in  these  solu¬ 
tions.  Now  electrons  are  obviously  the  most  potent  reducing 
substance  which  can  exist,  and  in  liquid  ammonia,  one  has  a 
medium  in  which  the  dissolved  electrons  are  stable.  (In  the 
presence  of  certain  solid  catalytic  surfaces,  electrons  will  re¬ 
act  slowly  with  ammonia  to  form  gaseous  hydrogen  and  the 
amide  ion.  This  reaction  is,  of  course,  the  analog  of  the  reaction 
between  electrons  and  water  to  form  hydrogen  and  hydroxide 


CHARLES  AUGUST  KRAUS 


131 


ion;  the  latter  is,  however,  by  many  orders  of  magnitude,  a 
much  faster  reaction.)  With  George  F.  White,  professor  of  or¬ 
ganic  chemistry  at  Clark,  a  preliminary  study  of  reduction  in 
ammonia  solutions  was  made.  This  was  a  most  fruitful  re¬ 
search,  and  represented  the  beginning  of  a  long  series  of  sub¬ 
sequent  chemical  investigations.  The  general  pattern  of  the 
reactions  was  an  initial  step,  in  which  the  electronegative 
constituent  or  group  of  an  organic  compound  reacted  with  the 
electron  to  produce  the  corresponding  anion;  the  residue  of 
the  reacting  molecule  was  left  as  a  free  radical.  Further  steps  of 
the  reaction  then  depended  on  the  reactivity  and  stability  of  the 
free  radical.  For  example,  triphenylchloromethane  reacts  first 
to  give  chloride  ion  and  triphenylmethyl.  The  free  radical 
then  adds  an  electron,  to  give  the  triphenylmethide  ion,  so  the 
over-all  stoichiometric  reaction  is  2Na  -j-  Ph3CCl  — >  NaCl  -f- 
NaCPhg.  The  actual  reaction  comprises  two  steps:  e-  -f-  Ph3CCl 

Ph3C  •  -f-  Cl-;  Ph3C  •  Te-  — »  Ph3C-.  The  sodium  cation 
takes  no  part  in  the  reaction.  On  the  other  hand,  if  the  electro¬ 
negative  group  is  accompanied  by  a  group  which  gives  a  very 
reactive  radical,  ammonolysis  occurs.  So,  for  example,  propyl 
iodide  gives  iodide  ion  and  propyl  radical;  the  latter  does  not 
accept  an  electron  to  form  a  propide  ion  but  reacts  with  solvent 
ammonia  to  give  propyl  amine  and  propane. 

Kraus’s  earlier  interest  in  intermetallic  compounds  and 
organo-metallic  compounds  continued  at  Clark.  The  former  in¬ 
cluded  compounds  of  sodium  with  tellurium,  antimony,  and 
lead;  again,  liquid  ammonia  proved  to  be  the  unique  solvent 
in  which  these  materials  could  be  prepared  and  characterized. 
Vapor  pressure  measurements  showed  that  Raoult’s  law  was 
very  nearly  followed  by  sodium-tellurium  complexes  in  am¬ 
monia,  and  that  two  atoms  of  sodium  are  present  for  each  com¬ 
plex  telluride  in  solution;  the  conclusion  was  that  the  latter 
carried  two  negative  charges.  The  polytellurides  thus  turned 
out  to  be  the  predictable  analogs  of  the  polysulfides  previously 
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known  in  aqueous  systems  as  polyatomic  clusters  of  fixed 
valence.  At  the  same  time,  research  began  on  compounds  in 
which  the  anion  was  a  metal  covalently  bonded  to  carbon,  with 
tin  as  the  first  metal  to  be  studied.  Trimethylstannane  was  one 
of  the  first  of  a  series  of  substituted  metallic  hydrides  to  be  pre¬ 
pared.  Sodium  in  ammonia  reacts  with  trimethylchlorostan- 
nane  to  give  the  salt  sodium  trimethylstannide;  this  in  turn 
reacts  with  ammonium  chloride,  the  ammonia  analog  of  hydro¬ 
chloric  acid  in  water,  to  generate  Me3SnH,  plus  sodium  chloride 
and  ammonia.  This  parallel,  exemplified  by  the  following 
equations,  served  as  the  guiding  principle  for  much  of  the 
metallo-organic  chemistry  developed  by  Kraus:  Me3Sn_  +  NH4+ 
-*  Me3SnH  +  NH3;  X-  +  H30+  ^XH  +  H„0  where  X~  is 
a  strongly  basic  anion  such  as  acetate  or  methoxide.  It  was 
shown  that  trimethylstannyl  chloride  was  practically  a  noncon¬ 
ductor  in  the  pure  state,  or  in  aprotic  solvents  such  as  ethers 
or  nitrocompounds;  in  basic  solvents,  such  as  alcohols  or  amines, 
however,  its  conductance  resembled  that  of  the  hydrogen  hal¬ 
ides  in  these  solvents.  These  results  suggested  that  solvolysis 
produced  the  conducting  species. 

The  experience  in  metallo-organic  chemistry  led  to  a  most 
important  technological  development,  the  practical  synthesis 
of  tetraethyl  lead.  At  the  end  of  an  exhaustive  systematic 
search,  the  Kittering-Midgley  research  team  in  1921  reached 
this  compound  as  the  theoretically  ideal  antiknock  agent  for 
gasoline.  But  PbEt4  was  at  best  a  laboratory  curiosity:  it 
could  be  made  by  the  Grignard  reaction  from  lead  tetrachloride 
(which  is  also  a  rare  specimen)  or  by  reaction  between 
sodium-lead  alloy  and  ethyl  iodide,  but  iodides  were  too  ex¬ 
pensive  to  be  considered  as  raw  materials  for  a  gasoline  addi¬ 
tive.  Midgley  found  that  ethyl  bromide  could  replace  ethyl 
iodide,  at  the  price  of  slower  reaction  rate,  lower  yield,  and 
enhanced  corrosion  problems.  Kraus  was  called  in  as  a  consult¬ 
ant  in  1922.  Knowing  that  tin  and  lead  are  similar  in  many 


CHARLES  AUGUST  KRAUS 


133 


ways,  and  with  his  broad  background  of  knowledge  in  the  chem¬ 
istry  of  tin  compounds,  Kraus  started  a  group  at  Clark  (Callis, 
Rosen,  and  Greer)  on  a  summer  research  project  aimed  at  an 
economical  synthesis  of  tetraethyl  lead,  starting  with  the  rela¬ 
tively  inexpensive  ethyl  chloride  as  the  source  of  ethyl  groups. 
They  discovered  that  ethyl  chloride  would  react  with  sodium- 
lead  alloys,  and  that  one  alloy  in  particular,  the  one  which  had 
the  equi-atomic  composition  NaPb,  would  give  very  high 
yields  of  the  desired  antiknock  agent  in  a  rapid  and  controllable 
reaction.  This  discovery  led  to  the  formation  of  the  Ethyl 
Corporation  in  1924  to  produce  lead  tetraethyl  in  commercial 
quantities. 

As  already  mentioned,  Kraus  continued  work  on  conduct¬ 
ance  of  metals  in  liquid  ammonia  at  Clark.  It  was  during  this 
period  that  he  extended  his  interest  to  a  wider  variety  of  elec¬ 
trolytic  systems.  Prompted  by  the  desire  to  attain  high  preci¬ 
sion  in  the  measurement  of  electrolytic  conductance,  he  re¬ 
examined  the  fundamental  standards,  with  the  result  that  a 
discrepancy  of  nearly  half  a  percent  between  the  relative  con¬ 
ductances  of  0.1  and  0.01  normal  potassium  chloride  solutions 
in  water,  the  classical  (1898)  standards  of  Kohlrausch,  was  dis¬ 
covered.  This  led  to  a  quantitatively  precise  evaluation  of  the 
conductance  of  standard  solutions  of  potassium  chloride,  and 
to  the  establishment  of  the  Kraus  and  Parker  calibration  solu¬ 
tions.  These  standards  were  internationally  accepted,  and  re¬ 
mained  in  general  use  by  research  workers  for  well  over  a  decade, 
until  the  introduction  of  the  Jones  and  Bradshaw  demal  solu¬ 
tions  in  1934.  The  latter  were  no  more  precisely  defined  than 
the  standard  solutions  of  Kraus  and  Parker,  but  had  the  ad¬ 
vantage  of  being  defined  in  terms  of  concentration  units 
which,  unlike  normalities  (moles  per  liter  of  solution),  were 
independent  of  temperature.  Then,  using  their  standards, 
Kraus  and  Parker  determined  the  conductance  of  iodic  acid  in 
water  down  to  a  concentration  of  5  X  10-5  normal,  using  a 
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quartz  cell,  and  water  purified  to  a  conductance  as  low  as  0.1  X 
10~6.  The  work  gave  a  most  pericse  value  for  the  limiting  con¬ 
ductance  of  the  hydrogen  ion;  the  value  was  slightly  revised 
later,  after  the  Debye-Hiickel-Onsager  and  Bjerrum-Fuoss-Kraus 
theories  suggested  a  somewhat  different  method  of  extrapolating 
to  infinite  dilution. 

A  beginning  of  the  later  very  broad  program  of  investiga¬ 
tion  of  electrolytic  conductance  was  made  at  Clark,  starting 
with  solutions  in  propanol,  amyl  alcohol,  and  phenol.  These 
are  all  solvents  of  lower  dielectric  constant  than  water.  Salts 
such  as  iodides,  which  are  normal  “strong”  electrolytes  in 
water,  were  found  to  behave  like  weak  electrolytes  in  these  sol¬ 
vents.  Specific  differences  appeared  between  salts  which  gave 
similar  behavior  in  water:  for  example,  sodium  iodide  was  a 
much  weaker  electrolyte  in  phenol  than  tetramethylammo- 
nium  iodide.  A  minimum  in  equivalent  conductance  for  Me4NI 
in  phenol  around  0.03  normal  was  also  observed.  This  early 
work  showed  the  existence  of  a  whole  new  field  of  electrochem¬ 
ical  research,  that  of  the  specific  interactions  between  ions  and 
ions,  and  between  ions  and  solvent  molecules;  this  field  was  to 
be  extensively  and  intensively  worked  in  the  later  years  at 
Brown.  Another  interesting  system  was  explored  in  a  prelim¬ 
inary  way  at  Clark:  ordinary  soda-lime  glass  was  found  to  be 
an  electrolytic  conductor  at  temperatures  above  about  270°. 
The  current  was  carried  mostly  by  the  sodium  ions,  which 
could  be  replaced  by  other  ions  such  as  lithium  or  silver  by 
electrolysis  from  amalgams  or  molten  salts. 

Based  on  his  many  researches  on  conductance,  and  his 
comprehensive  knowledge  of  the  literature  on  the  subject, 
Kraus  wrote  in  1922  the  American  Chemical  Society  Mono¬ 
graph  entitled  The  Properties  of  Electrically  Conducting  Sys¬ 
tems.  Modern  theory  has  changed  the  interpretation  of  con¬ 
ductance  data  since  1922  and  many  more  systems  have  been 
studied  since  Kraus  wrote  the  monograph,  but  even  so,  it  re- 
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mains  the  most  comprehensive  work  available  on  the  subject. 
And  it  should  be  added  that  many  of  the  subsequent  advances 
and  expansions  in  the  field  of  electrolytic  conductance  origi¬ 
nated  in  the  laboratories  of  Kraus  and  of  his  students.  Recog¬ 
nition  was  given  Kraus  for  his  outstanding  work  in  non- 
aqueous  solutions  by  the  New  York  Section  of  the  American 
Chemical  Society  with  the  award  of  the  Nichols  Medal  in 
1923. 

The  following  year  (1924),  Kraus  was  invited  to  Brown 
University  as  Professor  of  Chemistry  and  Director  of  Chemical 
Research.  He  was  to  remain  at  Brown  for  many  years:  he  be¬ 
came  Emeritus  Professor  in  1946  at  the  age  of  seventy-one, 
but  continued  active  direction  of  research  until  his  middle 
eighties,  when  failing  vision  began  to  confine  him  to  his  home. 
His  research  activity  started  in  the  Newport  Rogers  Labora¬ 
tory,  the  second  floor  of  a  wood  and  brick  building  on  the 
Brown  campus.  This  served  for  thirteen  years;  in  1938  the  re¬ 
search  group  moved  to  the  then  new  Metcalf  Research  Labora¬ 
tory,  which  in  layout  and  in  many  functional  details  was  de¬ 
signed  by  Kraus.  Research  at  Newport  Rogers  and  at  Metcalf 
was  concentrated  in  the  three  fields  in  which  Kraus  had  pre¬ 
viously  done  pioneer  work  at  Massachusetts  Institute  of  Tech¬ 
nology  and  at  Clark:  physical  chemistry  of  liquid  ammonia 
systems,  the  chemistry  of  metallo-organic  compounds  (espe¬ 
cially  those  containing  silicon,  germanium,  tin,  boron,  alumi¬ 
num,  and  gallium),  and  conductance  in  non-aqueous  solvents. 

The  liquid  ammonia  work  included  further  studies  on 
metal-ammonia  systems,  and  the  conductance  of  a  variety  of 
salts  which  could  only  exist  in  ammonia.  They  included  the 
amides  of  sodium  and  potassium,  sodium  salts  of  the  pattern 
NaMPh3  where  M  is  carbon,  tin  and  germanium,  sodium 
trimethylstannide,  salts  of  phenols  and  thiophenols,  and  metal 
ketyls.  All  of  these  react  violently  with  air  or  water,  so  it  was 
necessary  to  design  apparatus  and  techniques  by  which  quanti- 
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tative  measurements  of  high  precision  could  be  made  in  com¬ 
pletely  closed  systems.  Thermochemistry  in  liquid  ammonia 
called  for  the  design  of  a  precision  calorimeter  which  would 
function  at  —33°;  this  was  achieved  by  measuring  quantita¬ 
tively  the  amount  of  ammonia  evaporated  by  exothermic  reac¬ 
tions  occurring  at  the  boiling  point  of  ammonia.  It  was  found 
that  the  heats  of  solution  of  inorganic  salts  were  in  general 
positive,  while  that  of  metallic  sodium  was  negative.  Heats  ac¬ 
companying  a  variety  of  reactions  were  determined,  including 
some  of  those  involving  intermetallic  compounds.  Precision  in 
conductance  equaling  that  obtained  in  aqueous  solutions 
was  achieved  by  Hnizda  (1949),  who  measured  four  alkali 
halides  over  a  wide  range  of  concentration. 

The  chemistry  of  compounds  in  which  a  bond  is  formed 
between  carbon  and  a  metallic  atom  is  an  especially  interesting 
field.  Kraus  contributed  about  forty  research  publications  to 
the  subject  after  coming  to  Brown.  Silicon,  germanium,  tin, 
and  lead  are  all  analogs  of  carbon,  in  that  they  are  tetravalent. 
The  series  carbon  to  lead  represents  a  transition  from  nonmetal 
to  metal.  Germanium,  halfway  through  the  series,  was  investi¬ 
gated  in  depth.  It  had  been  a  relatively  rare  element  until 
Kraus  devised  a  method  for  extracting  it  from  an  ore  (germa- 
nite)  discovered  in  Tsumeb,  South  West  Africa,  by  Schneider- 
hohn  in  1920.  The  method  depended  on  the  reduction  of 
germanic  sulfide  to  germanous  sulfide  by  ammonia  at  825°,  and 
sublimation  of  the  latter.  This  dry  process  gave  almost  quan¬ 
titative  recovery,  and  was  far  superior  to  the  previous  methods 
based  on  solvent  extraction.  With  an  adequate  supply  of  start¬ 
ing  material  thereby  made  available,  a  wide  variety  of  alkyl  and 
aryl  derivatives  of  germanium  were  made.  Germanium  was 
found  to  form  a  normal  hydride  GeH4,  which  gives  a  sodium 
salt  in  liquid  ammonia;  that  salt  slowly  decomposes  to  produce 
sodium  germanide,  NaGe.  This,  in  turn,  reacts  with  ammonium 
bromide  to  form  a  polymeric  material  in  which  the  ratio  of 
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germanium  to  hydrogen  is  one-to-one.  The  ore  from  which  the 
germanium  was  obtained  also  contains  appreciable  quantities  of 
another  rare  element,  gallium,  which  is  the  next  higher  analog 
of  boron  and  aluminum.  A  method  of  extracting  gallium  from 
the  ore  residue  after  recovery  of  the  germanium  was  developed, 
and  the  product  was  used  as  the  starting  material  for  an  ex¬ 
tensive  study  of  the  compounds  of  gallium.  Metallo-organic 
compounds  of  aluminum  and  tin  were  also  investigated:  the 
alkylaluminum  halides  later  found  application  in  combination 
with  titanium  chloride  as  initators  for  ethylene  polymerization. 
Kraus  showed  that  carbon  was  not  unique  in  its  ability  to 
form  chains  by  the  synthesis  of  a  compound  in  which  five  tin 
atoms  were  linked  together.  Much  of  our  knowledge  of  the  ele¬ 
ments  of  the  third  and  fourth  groups  of  the  periodic  table  had 
its  origin  in  Kraus’s  laboratory  at  Brown.  Summaries  of  this 
work  were  published  in  1927  and  1928  in  Volumes  I  and  II  of 
Survey  of  American  Chemistry. 

The  third  major  research  field  was  the  properties  of  elec¬ 
trolytic  solutions  (especially  their  conductance)  in  non-aqueous 
solvents;  over  seventy  papers  on  this  subject  were  presented.  In 
fact,  from  the  early  1930s,  electrolytes  became  more  and  more 
the  dominant  theme  of  the  researches  directed  by  Kraus.  He 
had  pointed  out  quite  early  the  fact  that  the  traditional  phys¬ 
ical  chemistry  of  solutions  was  largely  based  on  observations 
on  solutions  in  water,  which  in  many  ways  is  an  exceptional 
solvent.  Kraus  correctly  insisted  that  a  general  theory  of  elec¬ 
trolytes  must  be  based  on  information  on  a  wide  variety  of  sol¬ 
vents,  ranging  from  non-polar  to  polar,  and  including  aprotoic 
as  well  as  hydrogen  bonding  solvents.  Prior  to  his  sojourn  at 
Brown,  he  had  investigated  conductance  in  liquid  ammonia  and 
several  of  the  alcohols.  The  attack  on  the  general  problem  be¬ 
gan  in  1930  with  a  study  by  Fuoss  of  mixtures  of  dioxane  and 
water,  and  of  benzene  and  ethylene  dichloride.  With  the  first 
mixtures,  the  range  of  dielectric  constants  from  about  80 
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down  to  2.2  in  protoic  solvents  is  accessible,  and  with  the  sec¬ 
ond,  the  range  from  10.2  to  2.3  can  be  covered  in  media  which 
contain  no  bonding  hydrogen  atoms.  The  fundamental  signif¬ 
icance  of  dielectric  constant  was  quantitatively  demonstrated, 
and  the  primary  control  of  ion  pair  formation  through  dielec¬ 
tric  constant  was  established.  By  combining  the  Debye-Hiickel 
theory  of  long-range  ionic  interaction  with  the  Bjerrum  hy¬ 
pothesis  of  ion  pair  formation,  Fuoss  and  Kraus  presented  the 
first  general  and  comprehensive  treatment  of  electrolytic  solu¬ 
tions.  This  theory,  modified  and  improved  as  time  went  on,  was 
the  guiding  principle  for  a  long  series  of  conductance  studies, 
in  which  molecular  structure  of  solute  and  solvent  was  corre¬ 
lated  with  the  macroscopically  observed  properties  of  the  solu¬ 
tions.  The  formation  of  triple  ion  clusters  was  shown  to  be 
the  cause  of  the  minima  observed  in  conductance  curves;  de¬ 
pendence  of  the  location  of  the  minima  on  dielectric  constant 
was  theoretically  established.  Quadrupole  clusters  were  shown 
to  exist  by  precise  measurements  of  freezing  points  in  ben¬ 
zene  and  in  dioxane.  Direct  physical  evidence  for  the  existence 
of  stable  ion  pairs  was  given  by  dielectric  constant  measure¬ 
ments  in  benzene  solutions  of  quaternary  salts:  dipole  moments 
of  the  order  of  15-25  Debyes  were  observed.  Solvents  used  in 
the  conductance  work  included  dioxane,  benzene,  ethylene  chlo¬ 
ride,  ethylene  bromide,  anisol,  nitrobenzene,  pyridine,  acetone, 
methyl  bromide,  methylene  chloride,  and  bromine.  The 
problem  of  determining  single  ion  conductances  in  non- 
aqueous  solvents  was  solved  by  Fowler  and  Kraus  by  the  synthe¬ 
sis  of  tetrabutylammonium  triphenylborofluoride.  The  ions  of 
this  salt  have  practically  equal  volumes,  and  therefore  the 
single  ion  conductance  of  each  is  given  by  half  the  limiting  con¬ 
ductance  of  the  salt.  Given  the  conductance  of  one  anion  (or 
cation),  the  conductances  of  other  single  ions  are  of  course 
determined  by  Kohlrausch’s  law  of  independent,  mobilities  at 
infinite  dilution.  Among  the  most  important  of  Kraus’s  publi- 
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cations  on  electrolytes  are  the  reviews  which  he  wrote  at  about 
five-year  intervals;  these  served  as  supplements  which  kept  the 
1922  monograph  on  conductance  up  to  date. 

Kraus’s  eminence  in  research  was  recognized  by  a  number 
of  awards,  beginning  with  the  Nichols  Medal  in  1923.  In  1935 
he  received  the  Willard  Gibbs  Medal,  with  the  citation:  “Sub¬ 
stituting  ammonia  for  the  common  solvent  water,  Dr.  Kraus 
has  been  able  to  arrive  at  conclusions  which  have  added  im¬ 
mensely  to  a  better  understanding  of  the  behavior  of  chemical 
substances  in  any  solutions.”  The  Theodore  William  Richards 
Medal  was  awarded  in  1936,  “for  conspicuous  achievements 
in  the  chemistry  of  liquid  ammonia  and  electrolytes.”  In  1938 
he  received  the  Franklin  Medal,  which  is  “awarded  annually 
to  those  workers  in  physical  science  or  technology,  without  re¬ 
gard  to  country,  whose  efforts  have  done  most  to  advance  a 
knowledge  of  physical  science  or  its  applications.”  The  cita¬ 
tion  read:  “To  Dr.  Kraus,  in  recognition  of  his  numerous  re¬ 
searches  in  chemistry  and  electrochemistry,  particularly  his 
valuable  contributions  to  the  knowledge  of  reactions  in  liquid 
ammonia,  of  the  chemical  behavior  of  metals,  and  of  the  proper¬ 
ties  of  electrolytic  solutions.”  He  was  President  of  the  American 
Chemical  Society  in  1939.  The  Naval  Distinguished  Public 
Service  Award,  the  Navy’s  highest  civilian  award,  was  given 
to  Kraus  in  1948  for  direction  of  naval  research  at  the  Metcalf 
Laboratory  during  the  war.  The  American  Chemical  Society 
honored  Kraus  in  1950  with  its  most  outstanding  mark  of 
recognition,  the  Priestley  Medal.  Honorary  doctorates  were 
conferred  by  Brown  University,  Clark  University,  Kalamazoo 
College,  Colgate  University,  and  Indiana  University. 

Kraus  was  a  member  of  many  professional  and  honorary 
societies.  These  included  the  National  Academy  of  Sciences, 
American  Academy  of  Sciences,  American  Philosophical  So¬ 
ciety,  American  Chemical  Society,  American  Physical  Society, 
American  Association  of  University  Professors,  American 
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Association  for  the  Advancement  of  Science,  Faraday  Society, 
Washington  Academy  of  Sciences,  Phi  Beta  Kappa,  Sigma  Xi, 
Phi  Lambda  Upsilon,  and  Alpha  Chi  Sigma.  He  was  an  Honor¬ 
ary  Fellow  of  the  Franklin  Institute. 

Kraus  was  elected  to  membership  in  the  National  Academy 
of  Sciences  in  1925.  He  was  a  member  of  the  Council  of  the 
Academy  for  1939-1942,  a  member  of  the  Executive  Committee 
of  the  Council  of  the  Academy  during  1940-1942,  chairman  of 
the  Section  of  Chemistry  for  1935-1938,  and  a  member  of  the 
Board  of  Directors  of  the  Wolcott  Gibbs  Fund  for  1938-1960. 
He  was  chairman  of  the  Division  of  Chemistry  and  Chemical 
Technology  of  the  National  Research  Council  in  1932-1933  and 
Field  Secretary  of  the  Fellowship  Board  in  Physics,  Chemistry, 
and  Mathematics  of  the  National  Research  Council  in  1 934- 
1935. 

Kraus  died  June  27,  1967,  at  Providence,  Rhode  Island. 
His  wife,  Frederica  Feitshans  Kraus,  predeceased  him  in  1963. 
He  is  survived  by  three  sons,  C.  Newton  Kraus,  Philip  B. 
Kraus,  and  Douglas  L.  Kraus,  one  daughter,  Mrs.  H.  K.  Hart¬ 
line,  thirteen  grandchildren,  and  several  great-grandchildren. 
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July  27 ,  1889-December  12, 1966 

BY  W.  BARRY  WOOD,  JR.  AND 
MARY  LEE  WOOD 

he  professional  life  of  Kenneth  Fuller  Maxcy  was  marked 


X  by  a  singleness  of  purpose  in  his  chosen  field.  He  was  an 
epidemiologist  at  heart  from  the  time  of  his  graduation  from 
medical  school;  and  many  years  before  his  death  (December 
12,  1966)  he  became  generally  recognized  as  one  of  the  leading 
epidemiologists  of  his  time. 

He  was  born  in  Saco,  Maine,  on  July  27,  1889,  to  Estelle 
Abbey  Gilpatric  and  Frederic  Edward  Maxcy,  a  physician, 
who  moved  his  family  a  year  later  to  Washington,  D.C.,  to  estab¬ 
lish  a  general  practice. 

During  his  years  at  Washington’s  Central  High  School, 
Kenneth  Maxcy  was  an  ardent  athlete  and  a  fine  scholar,  al¬ 
though  he  showed  no  special  predilection  for  scientific  studies 
at  that  time.  He  graduated  from  George  Washington  Univer¬ 
sity  with  honors  in  1911,  having  been  three  times  elected  presi¬ 
dent  of  his  class. 

While  in  college  he  took  a  premedical  course,  continued 
his  interest  in  football  and  track  (he  is  reported  to  have  once 
run  a  dead  heat  in  a  mile  race),  and  spent  his  summers  on  ex¬ 
peditions  to  the  western  part  of  the  country  with  surveying 
teams  from  the  Forest  and  Indian  Services.  During  these 
months  he  delighted  in  mountain  climbing,  camping,  and  sur- 
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veying  as  an  employee  of  the  federal  government,  and  the 
knowledge  he  gained  of  the  great  variety  of  terrain  and  wild 
life  of  his  own  country  later  proved  invaluable  to  him  as  an 
epidemiologist. 

As  was  often  the  case  with  doctors  those  days,  Dr.  Frederic 
Maxcy’s  office  was  under  the  same  roof  as  the  home;  his  chil¬ 
dren  were  familiar  with  the  comings  and  goings  of  patients, 
and  often  accompanied  him  as  he  drove  out  to  make  house 
calls.  Since  the  age  of  fifteen  or  so,  Kenneth  had  helped  his 
father  in  many  ways,  and  upon  finishing  college  it  was  a  natural 
decision  for  him  to  enter  medical  school  at  the  Johns  Hopkins 
University  in  nearby  Baltimore,  where  he  received  his  M.D. 
degree  in  1915. 

A  year’s  medical  internship  and  an  assistant  residency  in 
pediatrics  at  the  Johns  Hopkins  Hospital  were  followed  by  an 
appointment  in  medicine  at  the  Henry  Ford  Hospital  in  De¬ 
troit.  During  the  pediatric  residency,  he  had  met  Gertrude 
McClellan,  R.N.,  who  had  come  to  Baltimore  to  teach  pedi¬ 
atric  nursing  at  the  Harriet  Lane  Home,  the  children’s  service  of 
the  Johns  Hopkins  Hospital.  In  1918  they  were  married. 

With  the  entrance  of  the  United  States  into  World  War  I, 
Dr.  Maxcy  joined  the  Army  Medical  Corps  and  served  for 
two  years  as  a  captain.  One  of  his  assignments  was  with  a  special 
unit  to  relieve  the  medical  staff  in  camps  where  contagious 
disease  was  unusually  prevalent.  This  may  have  stimulated  his 
interest  in  epidemiology;  or  perhaps  it  was  his  subsequent  as¬ 
signment  to  the  laboratory  service  and  his  encounter  with  the 
influenza  pandemic.  At  the  war’s  end  he  enrolled  in  the  newly 
established  School  of  Hygiene  and  Public  Health  at  Johns  Hop¬ 
kins,  and  received  his  doctorate  of  public  health  in  1921.  Before 
graduation,  he  was  awarded  a  Rockefeller  Foundation  fellow¬ 
ship,  which  enabled  him  to  go  to  Topeka  to  organize  the  Pub¬ 
lic  Health  Laboratory  for  the  State  of  Kansas. 

With  an  excellent  background  of  both  medical  and  public 
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health  training,  Dr.  Maxcy  now  entered  the  U.S.  Public 
Health  Service,  where  he  remained  for  eight  years,  attaining 
the  rank  of  Surgeon.  He  was  first  sent  to  the  South  to  study  the 
distribution  and  public  health  aspects  of  malaria.  This  field 
study  resulted  in  a  series  of  important  scientific  papers  on  the 
diagnosis  and  treatment  of  the  disease. 

While  engaged  in  the  malaria  work,  Dr.  Maxcy  first  became 
interested  in  rickettsial  infections.  He  made  a  careful  clinical, 
laboratory,  and  epidemiological  investigation  of  the  197  cases 
of  typhus  fever  reported  over  several  years  in  two  communities 
in  the  southeastern  United  States,  and  concluded  that  a  mild 
form  of  the  disease,  indistinguishable  from  Brill’s  disease  but 
distinct  from  classical  louse-borne  typhus,  was  endemic  in  the 
area.  His  chief  contribution  to  the  discovery  of  “endemic  typhus” 
was  his  bold  postulation  that  the  natural  reservoir  of  the  disease 
is  in  wild  rodents  and  that  man  becomes  incidentally  infected 
from  their  insect  parasites.  At  the  time  it  was  assumed  that 
typhus  was  always  transmitted  from  man  to  man  by  body  lice, 
as  had  been  clearly  established  in  the  case  of  European  ty¬ 
phus.  He  was  subsequently  assigned  to  the  Hygienic  Labora¬ 
tory  in  Washington  (forerunner  of  the  National  Institutes  of 
Health)  where  he  initiated  laboratory  studies  in  furtherance 
of  this  hypothesis.  He  showed  that  the  reaction  of  the  guinea 
pig  to  inoculation  of  blood  from  endemic  typhus  patients  was 
like  that  to  Mexican  typhus  and  different  from  Old  World 
typhus.  His.  remarkable  epidemiological  inferences  were  fully 
confirmed  in  1931  by  Dyer,  Rumreich,  and  Badger,  who  isolated 
rickettsiae  from  rat  fleas  in  Baltimore,  and  by  Mooser,  Casta¬ 
neda,  and  Zinsser,  who  demonstrated  them  in  the  brains  of 
rats  trapped  in  Mexico  City. 

Many  years  later  (1943)  as  a  member  of  the  United  States 
Army’s  Typhus  Commission  in  World  War  II,  Dr.  Maxcy  col¬ 
laborated  in  the  direction  of  another  rickettsial  field  study  of 
“scrub  typhus”  (tsutsugamushi  disease)  in  New  Guinea.  These 
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investigations  were  reported  in  a  monograph  which  he  pub¬ 
lished  with  Dr.  Francis  G.  Blake,  and  which  won  for  them 
the  Typhus  Commission  Medal  in  1945. 

In  1929,  at  the  urging  of  his  old  friend  and  former  teacher, 
Dr.  Wade  Hampton  Frost,  Dr.  Maxcy  left  the  Public  Health 
Service  to  become  Professor  of  Bacteriology  and  Preventive 
Medicine  at  the  University  of  Virginia,  where  he  stayed  for 
seven  years.  The  investigations  of  endemic  typhus  continued, 
and  papers  were  contributed  also  on  undulant  fever  and  on  a 
serological  survey  for  syphilis.  Always,  Dr.  Maxcy  reported 
promptly  and  accurately  on  the  results  of  his  studies,  and  was 
most  generous  in  the  sharing  of  his  time  and  his  ideas  with 
students  and  colleagues. 

In  1936  the  University  of  Minnesota  invited  Dr.  Maxcy  to 
become  Professor  of  Public  Health  and  Preventive  Medicine 
and  to  organize  its  new  School  of  Public  Health.  His  work  in 
this  position  was  cut  short  after  one  year,  however,  by  his  re¬ 
call  to  his  alma  mater,  Johns  Hopkins,  to  teach  bacteriology. 
In  1938  he  became  Professor  of  Epidemiology,  and  remained 
in  this  post  until  his  retirement  in  1954,  when  he  became  Pro¬ 
fessor  Emeritus. 

At  the  annual  meeting  of  the  American  Public  Health 
Association  in  1952,  the  William  T.  Sedgwick  Memorial 
Medal  was  awarded  to  Dr.  Maxcy.  In  making  the  presentation. 
Dr.  Karl  F.  Meyer  said  in  part: 

“Under  his  guidance,  teaching  and  research  in  epidemiology 
has,  through  the  years,  undergone  a  subtle  transition.  From  a 
descriptive  science  overshadowed  by  an  anthropocentric  point 
of  view  it  has  become  a  biologic  science,  under  the  impact  of 
teachings  of  Theobald  Smith,  whom  the  Association  honored 
with  the  Sedgwick  Award  in  1930.  This  reorientation  is  fully 
documented  in  the  masterful  chapters  on  epidemiology  that 
Dr.  Maxcy  has  presented  in  some  of  the  recently  published 
textbooks  on  preventive  medicine  and  medical  microbiology. 
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These  basic  principles  might  have  remained  written  documents 
had  not  his  ability  created  interest  among  his  students  and 
stimulted  them  to  analyze  problems  and  to  use  their  biologic 
information  in  reaching  an  explanation  of  the  ecologic  phe¬ 
nomena  at  hand.  This  major  and  real  contribution  rests  on  the 
friendly  and  remarkably  tolerant,  but  critical,  fashion  in  which 
he  incited  the  thoughts  of  others.  In  consequence,  he  has  sent 
scores  of  inquisitive  young  men  and  women  from  his  classes 
eager  to  emulate  his  example  of  clear  thinking  before  act¬ 
ing.  .  .  .  To  find  the  qualities  of  the  competent  scientific  investi¬ 
gator  so  well  combined  with  the  qualities  of  the  teacher  who 
understands  learning  is  not  common.” 

Dr.  Maxcy’s  experienced  advice  was  continually  sought  by 
organizations  concerned  with  epidemiological  problems.  He 
served  as  a  Scientific  Director  of  the  International  Health  Di¬ 
vision  of  the  Rockefeller  Foundation  for  many  years,  and  was 
a  valued  adviser  of  the  American  Red  Cross.  For  more  than 
fifteen  years  he  was  a  member  of  the  Armed  Forces  Epidemio¬ 
logical  Board  and  the  Research  and  Development  Board  of 
the  National  Military  Establishment.  Perhaps  most  signifi¬ 
cant  of  all,  his  department  of  epidemiology  in  the  Johns  Hop¬ 
kins  University  School  of  Hygiene  and  Public  Health  was  se¬ 
lected  by  the  National  Foundation  for  Infantile  Paralysis 
for  the  establishment  of  a  poliomyelitis  laboratory.  Here  he 
organized  and  directed  investigations  which  led  to  a  better 
understanding  and  eventual  control  of  this  dreaded  infection. 
In  the  1940s  he  published  reviews  of  the  epidemiology  of  polio¬ 
myelitis  in  which  he  stressed  the  evidence  that  effective  trans¬ 
mission  was  directly  from  person  to  person  and  not  by  such 
routes  as  water,  sewage,  or  flies  as  was  commonly  thought. 

Dr.  Maxcy  served  as  chairman  of  the  Committee  on  Re¬ 
search  and  Standards  for  the  American  Public  Health  Associa¬ 
tion  from  1939  to  1946,  and  was  a  member  of  the  Governing 
Council.  When  he  shouldered  the  task  of  editing  a  new  edition 
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of  Rosenau’s  book,  Preventive  Medicine  and  Hygiene,  in  1949, 
the  latest  (sixth)  edition  was  fifteen  years  old.  Revisions  and 
additions  had  to  be  extensive  and  many  months  of  painstaking 
labor  went  into  the  preparation  of  the  seventh  and  eighth 
editions  of  the  book.  He  was  associated  with  two  medical  jour¬ 
nals:  in  the  1930s  with  the  American  Journal  of  Medical  Sci¬ 
ences,  as  editor  of  the  section  on  hygiene  and  public  health, 
to  which  he  contributed  several  review  papers;  and  the  Amer¬ 
ican  Journal  of  Hygiene,  as  chairman  of  the  editorial  board. 
Upon  his  retirement  a  volume  of  the  latter  journal  was  dedi¬ 
cated  to  him  and  later  one  of  his  early  typhus  papers  was  re¬ 
printed  by  this  journal. 

He  had  an  interest,  stemming  probably  from  World  War 
I,  in  meningococcus  infections.  In  his  departmental  labora¬ 
tories  Phair  and  Schoenbach  did  a  series  of  studies  on  this  prob¬ 
lem  as  encountered  in  World  War  II.  Typhoid,  shigellosis,  and 
diphtheria  were  among  the  other  problems  on  which  he  and 
his  students  published  useful  work.  He  was  chairman  of  a 
committee  of  the  National  Academy  of  Sciences  which  re¬ 
viewed  the  issue  of  water  fluoridation  for  preventing  dental 
caries  and  recommended  its  further  adoption. 

Dr.  Maxcy  met  the  difficulties  of  debilitating  Parkinson’s 
disease  during  the  last  years  of  his  life  with  a  cheerful  and  re¬ 
markable  fortitude,  sustained  by  his  devoted  wife  and  the  affec¬ 
tionate  concern  of  many  of  his  colleagues  and  former  students. 
He  is  survived  by  his  wife  and  their  three  children,  Kenneth 
Fuller  Maxcy,  Jr.,  of  Pittsburgh,  Frederic  Reynolds  Maxcy  of 
Ellicott  City,  and  Selina  Maxcy  Wolf  of  Baltimore. 

Despite  his  many  accomplishments  in  public  service,  teach¬ 
ing,  and  research,  Dr.  Maxcy  will  undoubtedly  go  down  in  med¬ 
ical  history  as  the  “discoverer”  of  murine  (flea-borne)  ty¬ 
phus.  Indeed,  his  epidemiological  predictions  regarding  this 
disease  were,  in  many  ways,  just  as  remarkable  as  the  classic 
studies  of  John  Snow  on  cholera  and  the  Broad  Street  pump. 
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BY  HANS  T.  CLARKE 


Prior  to  the  introduction  of  commercial  photographic  dry 
plates  in  1877,  and  for  many  years  thereafter,  little  attention 
was  devoted  to  the  nature  of  the  photographic  process.  Abney 
had  in  1874  studied  the  quantitative  relationships  between  ex¬ 
posure  to  light,  development,  and  the  deposition  of  metallic 
silver  from  its  bromide,  but  scant  notice  was  taken  of  his  find¬ 
ings.  The  significant  contributions  to  the  theory  of  photography 
made  by  Hurter  and  Driffield  in  1890  were  likewise  long  ne¬ 
glected.  It  was  well  into  the  present  century  when  C.  E.  K.  Mees 
and  his  school  friend  S.  E.  Sheppard  revived  the  subject  in  a 
fruitful  association,  ended  only  by  death,  dedicated  to  re¬ 
search  and  development  in  the  whole  field. 

Kenneth  Mees  was  born  in  England  on  May  26,  1882,  at 
Wellingborough,  Northamptonshire.  His  father  was  a  Wes¬ 
leyan  minister  descended  from  a  long  line  of  clergymen  of 
that  denomination.  As  clerics  of  that  church  were  customarily 
transferred  to  other  pastorates  every  three  years,  the  child’s 
early  development  lacked  firm  roots  outside  his  immediate 
family.  By  the  time  he  was  ten  he  had  lived  successively  in 
Ipswich,  Colchester,  Hythe,  and  Barnet.  He  first  went  to  school 
at  the  age  of  seven,  having  been  taught  the  elementary  sub¬ 
jects  by  his  parents,  and  having  already  become  an  avid  reader. 
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largely  of  the  religious  and  historical  works  available  in  his 
father’s  library. 

In  his  privately  printed  personal  memoir,  “Myself  and  My 
Journey  down  the  River  of  Time,”  he  describes  his  early 
schooling  as  “little  bits  of  history,  little  bits  of  grammar  and 
English,  a  little  arithmetic  and,  as  was  usual  in  England  at 
that  time,  quite  a  little  Latin  grammar.”  It  is  clear  that  he  did 
not  enjoy  this  fare;  he  apparently  had  difficulty  with  classwork, 
and  not  until  he  was  ten  was  it  discovered  that  he  was  short¬ 
sighted.  At  the  school  which  he  attended  at  that  age  he  was  for 
the  first  time  exposed  to  chemistry,  and  although  it  was  badly 
taught  it  gave  him  a  new  and  exciting  experience,  namely,  the 
demonstration  of  a  chemical  experiment.  This  was  the  prepa¬ 
ration  of  chlorine,  which  he  was  allowed  to  repeat  with  his  own 
hands.  The  effect  upon  him  was  described  in  his  own  words: 
“By  that  time  I  had  fallen  in  love,  completely  in  love,  with 
science.  This  was  different  from  all  the  other  stuff;  it  was  about 
real  things — things  that  you  could  touch  and  handle,  that  you 
could  measure.  I  began  to  see  at  once,  it  seemed  to  me,  what  a 
marvelous  thing  science  was.” 

Mees  then  went  to  Kingswood,  a  school  established  by  John 
Wesley  for  the  sons  of  Wesleyan  ministers.  It  believed  in  classics 
and  mathematics  but  did  not  really  approve  of  natural  science. 
It  nevertheless  had  a  laboratory  and  Mees  persuaded  the  science 
master  to  give  him  the  key  to  it  in  return  for  keeping  it  clean. 
Here  he  spent  all  his  spare  time,  instead  of  in  athletic  activi¬ 
ties  for  which  he  was  physically  and  temperamentally  ill 
adapted.  He  tells  us:  “This  science  became  to  me  a  sort  of  reli¬ 
gion.  I  was  brought  up  in  a  religious  atmosphere;  my  father 
was  a  minister,  my  school  was  a  religious  school,  I  had  lots  of 
training  in  the  Bible,  and  I  am  bound  to  say  that  I  classified 
most  of  the  Bible  with  the  Latin  grammar  as  a  thing  that  had 
little  relation  to  fact.  But  at  the  same  time  I  saw  a  purpose  in 
being  on  earth,  and  that  was  to  increase  knowledge.” 
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Not  content  with  this  extracurricular  laboratory  experience, 
which  far  exceeded  that  afforded  to  his  schoolfellows,  Mees  or¬ 
ganized  a  laboratory  in  his  home,  where  during  the  vacations 
he  could  pursue  his  passion  for  chemistry  by  experimentation 
as  well  as  by  reading. 

At  Kingswood  the  food  was  poor  and  the  boy  suffered  from 
dyspepsia,  soon  complicated  by  rheumatism  which  he  found 
(although  this  was  before  the  days  of  pH)  could  be  relieved  by 
hot  baths  in  dilute  sodium  hydroxide,  whereas  sodium  carbo¬ 
nate  was  ineffective.  In  view  of  his  condition  his  father  trans¬ 
ferred  him,  at  the  age  of  fifteen,  to  Harrogate  College,  a  pri¬ 
vate  school  where  the  food  was  better  and  the  rooms  were 
warmer.  Here  his  health  improved;  and  though  the  instruc¬ 
tion  was  inferior,  the  training  that  he  had  acquired  at  Kings¬ 
wood  and  at  home  enabled  him  to  pass  without  difficulty,  in 
June  1898,  the  matriculation  examination  of  the  University  of 
London.  The  family  then  moved  to  Croydon,  Mees’s  father 
having  been  appointed  chaplain  of  the  Guards’  depot  at  nearby 
Caterham.  This  made  it  convenient  for  the  lad  to  attend  St. 
Dunstan’s  College  in  Catford,  a  technical  school  for  senior  boys, 
as  a  day  student.  Here  he  continued  his  studies  in  the  physi¬ 
cal  sciences  and  engineering.  At  the  suggestion  of  the  head¬ 
master,  C.  M.  Stuart,  a  chemist  who  had  studied  under  Fit- 
tig,  Mees  undertook  a  study  of  the  preparation  of  o-fluorobenzal- 
malonic  acid.  Since  his  adviser  could  spare  practically  no  time 
for  supervision  of  this  work,  Mees  was  compelled  to  struggle 
by  himself.  As  a  result  of  this  experience,  and  probably  also  of 
his  contempt  for  empiricism,  many  years  passed  before  he 
could  regard  the  practice  of  organic  chemistry  with  patience, 
let  alone  sympathy. 

At  St.  Dunstan’s  Mees  met  S.  E.  Sheppard,  who  had  en¬ 
tered  the  school  at  the  same  time.  The  two  young  men,  both 
gifted  and  academically  unorthodox,  naturally  gravitated  to¬ 
gether,  and  after  two  years,  in  1900,  they  applied  for  admission 
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to  University  College,  London,  as  prospective  candidates  for 
the  baccalaureate  of  science  with  a  major  interest  in  chemistry. 
As  in  the  opinion  of  Sir  William  Ramsay,  the  professor  of 
chemistry,  they  had  already  completed  all  of  the  routine  ele¬ 
mentary  laboratory  work  prescribed  for  the  degree,  it  was  de¬ 
cided  that  they  be  permitted  ultimately  to  apply  for  the  B.Sc. 
by  research.  They  were  apparently  the  first,  and  probably  the 
the  last,  students  of  the  University  of  London  to  graduate  un¬ 
der  this  system. 

Mees,  with  the  support  of  a  special  scholarship,  was  put  to 
work  under  the  spectroscopist  E.  C.  C.  Baly,  who  assigned  him 
the  task  of  photographing  the  spectrum  of  the  iron  arc  with  a 
ten-foot  Rowland  grating.  This  was  his  introduction  to  scien¬ 
tific  photography.  In  order  to  register  the  lines  of  low  fre¬ 
quency  the  plates  were  sensitized  by  bathing  them  in  Alizarin 
Blue.  Of  his  efforts  in  this  direction  Mees  writes:  “Looking 
back  on  the  results,  I  can  only  conclude  I  wasn’t  very  good  at 
sensitizing  plates,  and  in  view  of  my  interest  ever  since  in 
optical  sensitizing  it’s  curious  how  bad  the  plates  were.” 

Though  much  of  his  time  during  the  first  year  at  Univer¬ 
sity  College  was  devoted  to  classwork  in  chemistry  and  physics, 
Mees  had  frequent  contact  with  Ramsay,  who  had  completed 
the  isolation  of  the  “noble”  gases  of  the  atmosphere  and  had 
turned  to  an  investigation  of  radium  emanation.  Under  Ram¬ 
say’s  leadership  the  department  was  highly  active  in  research 
in  various  fields  of  chemistry  and  was  an  ideal  place  for  a 
student  eager  to  spend  all  his  time  in  the  laboratory,  an  ambi¬ 
tion  warmly  encouraged  by  Ramsay,  who  strongly  advocated 
the  granting  of  degrees  by  research. 

While  at  St.  Dunstan’s  Sheppard  and  Mees  had,  as  a  result 
of  having  adopted  photographic  methods  of  recording  details 
of  apparatus  in  their  school  and  home  laboratories,  developed 
an  interest  in  the  theory  of  the  photographic  process.  The 
books  on  the  subject  ignored  the  physicochemical  principles 
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recognized  at  that  time,  and  the  only  cogent  contribution  relat¬ 
ing  to  photography  in  the  scientific  literature  was  that,  re¬ 
ferred  to  above,  published  by  Hurter  and  Driffield  in  1890. 
With  Ramsay’s  approval  the  two  students  embarked  on  a  repe¬ 
tition  of  that  work  with  improved  apparatus  and  the  applica¬ 
tion  of  currently  available  methods  of  physical  chemistry.  They 
constructed  a  sensitometer  consisting  of  an  exposure  machine 
with  a  calibrated  rotating  sector,  an  acetylene  standard  light 
source,  and  a  Hiifner  spectrophotometer  for  the  measurement 
of  optical  density.  With  this  they  measured  the  intensity  of  the 
images  produced  on  development  after  varied  exposure  to 
light  and  also  the  rate  of  development  under  standard  condi¬ 
tions.  The  results  of  two  years  of  work  were  accepted  by  the 
University  for  both  candidates  as  theses  for  the  B.Sc.  degree, 
granted  in  1903.  Mees’s  subsequent  appraisal  of  the  investiga¬ 
tion  is  characteristic  of  his  lifelong  objectivity:  “Actually,  of 
course,  the  research  done  up  to  this  time  was  of  very  poor 
quality.  It  was  really  only  an  orientation  of  the  field,  but  the 
work  we  had  done  in  two  years  was  sufficient  to  show  us  that 
much  work  could  be  done,  and  we  felt  that  by  then  we  knew 
how  to  do  it.  Again,  we  both  suffered  and  gained  by  the  fact 
that  nobody  around  us  knew  anything  about  the  subject  and 
that  we  had  to  work  out  all  of  it.  The  general  opinion  at  Uni¬ 
versity  College  was  probably  that  we  were  extremely  eccentric 
and  rather  undesirable  students.” 

Although  eager  to  embark  on  an  independent  career,  on  the 
advice  of  his  father  and  probably  also  of  Ramsay,  he  continued 
his  researches  (in  collaboration  with  Sheppard)  with  the  aim 
of  ultimately  graduating  with  a  Doctor  of  Science  degree.  Ram¬ 
say’s  laboratories,  situated  in  the  basement  under  the  Slade 
School  of  Art,  were  incapable  of  housing  the  new,  more  effi¬ 
cient,  and  presumably  bulky  apparatus  required  for  the  pro¬ 
gram.  An  unusual  measure  was  accordingly  adopted:  the  two 
candidates  were  permitted  to  carry  on  their  investigations  in 
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their  own  homes  and  the  only  supervision  they  were  to  have 
was  to  consist  of  annual  visits  to  their  laboratories  by  Sir  Wil¬ 
liam  Ramsay.  The  parents  of  both  men  fortunately  possessed 
adequate  means  for  the  equipment  of  a  physics  laboratory  for 
Mees  and  a  chemical  laboratory  for  Sheppard.  Mees  installed  a 
Hiifner  photometer,  especially  constructed  for  him  by  Adam 
Hilger  Ltd.,  and  a  sensitometer  designed  and  built  by  himself, 
as  well  as  efficient,  thermostatically  controlled  apparatus  for 
photographic  development. 

For  the  next  three  years  the  collaboration  continued  in  the 
separate  laboratories,  the  principal  subjects  being:  repetition 
and  amplification  of  the  experiments  of  Hurter  and  Driffield; 
the  kinetics  of  photographic  development;  the  structure  of  the 
developed  image;  the  chemical  nature  of  the  latent  image;  ex¬ 
tension  of  the  color-sensitivity  of  photographic  emulsions  into 
regions  of  longer  wave-length;  the  theory  of  photographic  fixa¬ 
tion.  The  work  involved  elaboration  of  the  methods  of  sensi- 
tometry  which  thereafter  remained  for  many  years  as  estab¬ 
lished  standards.  The  results,  published  in  a  series  of  eleven 
papers  in  the  British  Journal  of  Photography,  were  incorpo¬ 
rated  into  doctoral  dissertations  and  into  a  treatise  entitled 
Investigations  on  the  Theory  of  the  Photographic  Process, 
published  in  1907  by  Longmans,  Green  &  Co. 

On  the  completion  of  their  academic  work  Sheppard  and 
Mees  were  recommended  by  University  College  to  the  1851 
Exhibition  Fellowship  Board  for  a  research  scholarship.  This 
was  granted,  but  as  only  one  was  available  decision  as  to  the  re¬ 
cipient  was  made  (rumor  had  it)  by  tossing  a  coin.  In  any 
case,  the  scholarship  went  to  Sheppard,  who  spent  the  ensuing 
two  years  in  advanced  study  and  research  in  the  universities  of 
Marburg  and  Paris.  The  interruption — fortunately  only  tem¬ 
porary — of  the  collaboration  presented  Mees  with  the  problem 
of  how  to  earn  a  living. 

He  had  until  then  planned  to  become  a  schoolteacher  of 
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science,  but  on  the  advice  of  Ramsay  he  decided  to  enter  the 
field  of  industrial  research.  After  some  fruitless  attempts  to 
secure  a  post  in  an  appropriate  major  concern  he  approached 
his  friend  S.  H.  Wratten,  the  manager  of  Wratten  and  Wain- 
wright,  a  small  firm  engaged  in  the  manufacture  of  photo¬ 
graphic  dry  plates.  Here  is  his  account  of  his  entry  into  this 
firm:  “Instead  of  a  job  they  offered  to  incorporate  into  a  com¬ 
pany  and  give  me  a  share  of  the  business  for  a  small  sum  and 
at  the  same  time  make  me  a  joint  managing  director  with 
Wratten.  I  think  it  was  a  most  extraordinarily  generous  thing 
to  do  to  a  youngster  who  wanted  a  job;  I  have  never  heard  of  it 
being  done  by  anybody  else.” 

His  first  assignment  was  to  sensitize  some  plates  by  bathing 
them  with  the  new  isocyanine  dyes  made  in  Germany.  Having 
had  experience  in  the  bathing  of  plates  he  knew  that  this  pro¬ 
cedure  gave  unsatisfactory  results  and  suggested  as  an  alterna¬ 
tive  that  the  emulsion  be  treated  prior  to  being  coated.  The 
steps  for  this  procedure  had  to  be  made  in  total  darkness,  but 
they  went  well  and  the  method  gave  perfect  results.  After  some 
further  experimentation  the  “Wratten  Panchromatic  Plates,” 
based  on  similar  principles,  were  elaborated.  As  they  were  sen¬ 
sitive  to  the  entire  visible  spectrum  they  made  possible  the 
adequate  photographic  reproduction  of  paintings,  provided  the 
appropriate  color  filters  were  used.  To  meet  these  needs,  the 
Wratten  filters,  consisting  of  gelatin  films  containing  dyes,  were 
developed.  Permanent  forms  of  these  filters  were  made  by 
cementing  the  films  between  glass  plates. 

Mees  had  a  very  small  budget  for  advertising,  so  he  put 
most  of  it  into  booklets  containing  factual  information  about 
his  firm’s  products.  These  proved  so  valuable  to  customers  that 
before  long  he  sold  them  at  a  price  which  paid  for  their  produc¬ 
tion.  The  principle  that  such  information  constituted  the  most 
profitable  form  of  advertisement  for  technical  products  re¬ 
mained  permanently  a  cardinal  tenet  of  his  creed. 
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As  time  went  on,  Mees’s  efforts  were  increasingly  devoted 
to  management  of  the  firm’s  business;  he  nevertheless  contin¬ 
ued  his  researches — mainly  technological — but  only  in  the  eve¬ 
nings  and  on  weekends.  He  devised  a  practical  wedge  spectro¬ 
graph,  convenient  for  the  rapid  estimation  of  density  in  ab¬ 
sorption  spectra  when  high  precision  was  unnecessary,  and  a 
system  for  the  determination  of  photographic  resolving  power, 
thereby  contributing  to  the  techniques  of  three-color  photog¬ 
raphy.  He  also  investigated  the  potentialities  of  many  dyes 
produced  in  Germany  for  their  use  in  color  filters;  the  results 
of  this  study  were  embodied  in  1909  in  a  publication  entitled 
An  Atlas  of  Absorption  Spectra. 

As  an  outcome  of  the  pioneer  technological  researches  a 
new  type  of  photographic  plate,  called  “Process  Panchromatic,” 
was  produced.  This  had  a  higher  resolving  power  than  the 
original  Panchromatic  plates  in  relation  to  their  speed  and 
proved  of  value  not  only  in  commercial  photography  and  pho¬ 
toengraving  but  in  spectroscopy  and  astronomy.  Mees  conse¬ 
quently  formed  many  contacts  with  workers  in  these  fields, 
whom  he  was  able  to  help  by  supervising  the  preparation  of 
materials  specially  required  for  scientific  purposes. 

At  the  end  of  two  years  the  company  had  put  out  a  long 
line  of  new  products  and  its  business  had  increased  by  over 
30  percent.  However,  it  was  making  practically  no  profit.  Mees 
therefore  studied  cost  accounting  at  night,  and  before  long  a 
profitable  basis  had  been  established  as  a  result  of  his  studies. 
By  1911  the  business  of  the  company  had  quadrupled  and  it  was 
earning  a  net  profit  of  25  percent  on  its  capital. 

By  now  a  recognized  authority  in  industrial  research,  Mees 
became  a  consultant  to  various  groups,  not  only  in  the  field  of 
photography  but  in  others  as  well.  In  1909  he  visited  the 
United  States  to  assist  the  American  Bank  Note  Company  on 
problems  relative  to  counterfeiting  by  photography;  in  1910 
he  advised  the  Cotton  Powder  Company  of  Faversham  con- 
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cerning  the  stability  of  nitrocellulose;  in  1911  Nobel’s  Explo¬ 
sives  Company  employed  his  consulting  services  in  connection 
with  cordite.  At  Nobel’s  he  learned  much  from  W.  Rintoul,  its 
research  director,  about  the  organization  of  industrial  research. 
A  year  later  he  was  told  by  Willis  Whitney,  the  research  director 
of  the  General  Electric  Company,  that  organization  should  be 
avoided  as  far  as  possible  and  that  research  men  should  be 
allowed  to  run  their  laboratories  with  a  minimum  of  interfer¬ 
ence. 

While  in  the  United  States  in  1909  Mees  visited  George 
Eastman  in  Rochester  and  was  shown  the  Kodak  Park  works. 
Early  in  1912  he  was  paid  a  return  visit  by  Mr.  Eastman,  to 
whom  he  showed  the  Wratten  plant  and  his  small  laboratory. 
The  next  day  Mr.  Eastman  invited  him  to  set  up  and  direct  a 
research  laboratory  for  Kodak  in  Rochester.  This  invitation 
was  accepted  on  the  condition,  immediately  agreed  to,  that 
Kodak  should  buy  Wratten  and  Wainwright.  The  terms  were 
arranged  without  difficulty,  and  in  April  of  the  same  year  Mees 
settled  in  Rochester,  immediately  planned  a  laboratory  build¬ 
ing,  and  began  assembling  a  staff  of  leaders  in  the  various  scien¬ 
tific  and  technological  disciplines.  The  staff  included  P.  G. 
Nutting  (Physics)  from  the  U.S.  Bureau  of  Standards;  S.  E. 
Sheppard  (Physical  Chemistry);  A.  S.  McDaniel  (Inorganic 
and  Analytical  Chemistry)  from  the  Bureau  of  Standards;  J.  G. 
Capstaff  (Photography)  from  Wratten  and  Wainwright.  The 
first  three  of  the  divisions  named  were  at  the  outset  without 
specifically  assigned  projects;  the  photographic  division  was 
planned  to  undertake  the  development  of  motion  picture  tech¬ 
nology  and  color  photography.  The  Research  Laboratory  also 
included  small  manufacturing  divisions  for  the  production  of 
photographic  plates  and  color  filters  which  could  be  marketed 
under  the  Wratten  name  until  their  sales  became  large  enough 
to  justify  their  inclusion  in  the  list  of  Eastman  Kodak  products. 
The  building  was  completed  and  staffed  by  the  end  of  the 


184 


BIOGRAPHICAL  MEMOIRS 


year.  At  first  no  division  of  organic  chemistry  was  set  up,  an 
omission  which  Mees  later  ascribed  to  his  obsession  with  physi¬ 
cal  chemistry. 

Whitney’s  advice  with  regard  to  the  autonomy  of  the  di¬ 
visional  leaders  was  scrupulously  followed  and  indeed  ampli¬ 
fied.  Recognizing  that  these  men  would  probably  be  inclined 
to  devote  their  chief  efforts  to  assisting  the  development  of 
technical  projects,  Mees  counseled  them  not  to  neglect  the 
exploration  of  attractive  problems  of  purely  theoretical  interest 
that  might  turn  up,  even  though  such  work  should  appear  to 
have  no  direct  bearing  on  industrial  needs.  This  enlightened 
policy  was  based  partly  on  his  opinion  that  scientific  specialists 
can  keep  their  tools  sharp  only  by  the  constant  stimulation  of 
theory  and  partly  on  his  expectation,  confirmed  by  events  in  the 
General  Electric  research  laboratory,  that  by-products  of  “pure” 
research  may  find  valuable  industrial  applications. 

A  striking  example  of  the  effectiveness  of  this  principle  oc¬ 
curred  some  years  later  when  Kenneth  Hickman,  a  young  phys¬ 
ical  chemist  from  London,  was  assigned  the  task  of  devising  a 
procedure  for  the  estimation  of  residual  solvents  and  moisture 
in  photographic  film  base.  This  led  into  the  field  of  manome¬ 
try,  and  with  the  availability  of  Langmuir’s  diffusion  pumps 
it  branched  out  into  studies  of  molecular  distillation.  These  in 
turn  resulted  in  procedures  for  the  isolation  of  vitamins  from 
natural  oils  now  operated  by  the  interesting  subsidiary  com¬ 
pany  Distillation  Products  Industries. 

The  scientific  work  of  the  laboratory  was  reviewed  in 
weekly  conferences  presided  over  by  Mees  and  attended  by  the 
divisional  leaders  with  their  associates;  at  these  the  individual 
sections  of  the  work  were  discussed  in  detail  by  the  specialists 
and  freely  criticized  by  their  colleagues.  This  system  pro¬ 
vided  a  constantly  renewed  structure  for  the  planning  of  future 
work. 

During  the  first  few  years  the  laboratory  was  financed  on  a 
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day-to-day  basis  of  need,  approval  of  expenditures  being  ob¬ 
tained  from  the  top  management  of  the  company,  and  only  at 
the  end  of  World  War  I  was  financial  stability  provided  by  an 
annual  budget. 

In  the  original  negotiations  Mees  was  accorded  permission 
to  publish  results  of  the  scientific  work  of  the  laboratory,  ratifi¬ 
cation  to  be  given  by  Mr.  Eastman  personally  and  not  by  any 
of  the  other  divisions  of  the  company  such  as  the  Legal,  Patent, 
or  Sales  departments.  The  reason  he  gave  for  this  was  his  ap¬ 
prehension  that  “they  will  all  be  afraid  that  a  paper  they  don’t 
understand  will  do  harm  and  then  will  say  No.”  This  system 
has  been  entirely  successful.  All  papers  have  been  given  com¬ 
munication  numbers,  and  by  1956,  when  Mees  retired,  these 
had  reached  nearly  2000.  At  the  end  of  each  year  a  volume  of 
abridged  communications  was  published;  that  for  1960  is  num¬ 
bered  37.  In  1915  a  monthly  abstract  bulletin  was  organized  to 
cover  the  results  of  researches  of  photographic  interest  pub¬ 
lished  from  other  laboratories.  A  few  years  later  a  series  of  six 
monographs  on  the  theory  of  photography  began  to  appear. 

When  the  laboratory  was  built,  an  excellent  scientific  li¬ 
brary  was  installed  and  it  has  since  grown  continually.  Sys¬ 
tematic  research  began  early  in  1913  with  a  staff  of  about 
twenty,  working  mainly  on  the  theory  of  the  photographic 
process.  In  1914  Mees  elaborated  a  method  of  making  emul¬ 
sions  suitable  for  X-ray  photography;  this  was  first  applied  to 
the  production  of  plates  and  later  of  films. 

In  1914  he  recognized  the  advisability  of  incorporating  into 
the  research  organization  a  division  of  organic  chemical  re¬ 
search.  After  some  delay  this  was  effected,  in  time  for  the  new 
group  to  undertake  the  experimental  manufacture  (starting 
with  the  nitration  of  benzene,  the  only  raw  material  then 
available  in  the  United  States)  of  the  photographic  develop¬ 
ing  agents  hydroquinone  and  p-methylaminophenol,  the  im¬ 
portation  of  which  from  Germany  had  been  cut  off  by  the 
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outbreak  of  war.  Before  long  the  work  of  the  organic  chem¬ 
ists  was  extended  to  the  preparation  of  dyes  needed  for  experi¬ 
ments  in  color  photography  and  the  manufacture  of  color  filters. 
At  the  end  of  the  war  the  organic  laboratory  began  to  supply 
the  company’s  needs  for  photographic  sensitizers  of  the  isocya¬ 
nine  and  related  types,  one  of  which,  previously  unknown, 
made  possible  a  considerable  extension  of  sensitivity  into  the 
spectral  region  of  long  wave-length.  Later,  this  search  for  new 
sensitizers  was  continued  more  intensively  and  in  separate  labo¬ 
ratories  by  Leslie  Brooker  in  Kodak  Park  and  Frances  Hamer  of 
Kodak  Ltd.  in  England,  both  of  whom  concentrated  their  at¬ 
tention  on  analogous  dyes  derived  from  benzothiazole.  A  tech¬ 
nique  for  the  evaluation  of  these  was  developed  by  Mees,  who 
adapted  them  to  the  production  of  fine-grained  emulsions  of 
high  speed,  which  made  possible  the  improvement  of  photo¬ 
graphic  materials  for  use  in  spectroscopy  and  astronomy.  This 
contribution  to  the  two  sciences  was  recognized  by  the  National 
Academy  of  Sciences  in  the  award  to  Mees  of  the  Henry  Draper 
Medal  in  1936. 

During  World  War  I  the  Signal  Corps  of  the  U.S.  Army 
urgently  needed  a  supply  of  men  trained  in  the  various 
techniques  involved  in  aerial  photography.  To  meet  this  demand 
Mees  established  at  Kodak  Park  a  training  school,  which  he 
placed  in  the  charge  of  Lieutenant  A.  K.  Chapman,  a  phys¬ 
icist,  who  made  so  notable  a  success  of  the  administration  of 
the  transient  group  of  officers  and  enlisted  men  that  when  the 
war  ended  Mees  retained  his  services  as  head  of  a  new  depart¬ 
ment  for  the  development  of  photographic  apparatus.  (Chap¬ 
man  finally  became  president  of  the  company.) 

By  1918  the  complete  cessation  of  the  importation  of  re¬ 
search  chemicals  from  Germany  had  seriously  inhibited  many 
activities  in  American  academic  and  industrial  laboratories. 
When  specific  reagents  were  essential  they  had  to  be  synthe¬ 
sized,  often  at  grievous  cost  of  time,  by  investigators  and  their 
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associates.  This  situation  was  uniquely  met  in  the  Chemistry 
Department  of  the  University  of  Illinois,  where  during  the 
summer  vacations  selected  students  were  gainfully  employed 
in  the  preparation  of  organic  compounds  required  for  the  en¬ 
suing  year.  This  effort  could  of  course  not  nearly  meet  the  na¬ 
tional  needs,  and  its  director,  Roger  Adams,  in  a  letter  to 
Science  expressed  the  hope  that  some  major  chemical  manu¬ 
facturing  concern  would  undertake  the  work  on  a  large  scale. 
As  this  met  with  no  response,  Mees,  after  consultation  with 
George  Eastman,  announced  the  readiness  of  the  Kodak  re¬ 
search  laboratory  to  attempt  the  task.  In  June  1918  the  Depart¬ 
ment  of  Synthetic  Chemistry  was  initiated;  since  male  university 
graduates  in  chemistry  were  immediately  drawn  into  activities 
recognized  as  essential  to  the  war  effort,  the  new  department 
was  at  the  outset  staffed  by  girls;  though  enthusiastic  and  in¬ 
dustrious,  they  seemed  unable  to  conduct  more  than  two 
preparations  simultaneously  and  were  somewhat  “accident 
prone,”  so  whenever  they  departed  they  were  replaced  by  men. 
The  initial  stages  of  the  work  were  facilitated  by  the  coopera¬ 
tion  of  the  Illinois  laboratory,  for  which  the  Kodak  group 
acted  as  distributor.  Raw  materials  were  obtained  from  the 
stocks  of  manufacturers  and  were,  when  necessary,  purified  for 
research  purposes.  During  the  first  twelve  years  of  operation 
no  attempt  was  made  to  do  more  than  meet  expenses  without 
overhead  charges;  at  the  present  time  the  department  is  self- 
supporting  and  operates  on  a  scale  undreamt-of  in  1918. 

Another  chemical  offshoot  of  the  Research  Laboratory, 
proposed  in  1926  by  Mees,  was  the  division  of  Cellulose  Tech¬ 
nology,  which  was  charged  with  the  application  of  organic 
chemical  methods  to  cellulose.  This  group,  which  started  oper¬ 
ations  with  two  chemists  and  after  forty  years  comprises  a  staff 
of  well  over  a  hundred,  has  been  largely  responsible  for  the 
fundamental  information  on  mixed  esters  of  cellulose. 

Among  the  many  other  technical  achievements  initiated 
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in  the  Research  Laboratory  and  developed  under  Mees’s  guid¬ 
ance  was  the  introduction  of  the  Cine-Kodak  apparatus  (1923) 
and  the  Kodachrome  color  film.  This  last  supplies  a  typical 
instance  of  Mees’s  courage  and  readiness  to  proceed  along  un¬ 
usual  lines.  Leopold  Mannes  and  Leopold  Godowsky  (known 
to  their  irreverent  juniors  in  the  laboratory  as  Leo  the  Man 
and  Leo  the  God),  a  pair  of  professional  musicians,  both  en¬ 
thusiastic  amateur  photographers,  had  invented  a  novel  proc¬ 
ess  of  color  photography  and  had  consulted  Mees  with  regard 
to  its  technical  exploitation.  In  the  belief  that  the  new  sensi¬ 
tizing  dyes  developed  in  the  Kodak  laboratories  could  be  of 
value  to  the  proposed  procedure,  Mees  invited  the  inventors  to 
continue  their  experiments  in  cooperation  with  his  emulsion 
research  group.  This  collaboration  was  eminently  successful; 
the  resulting  Kodachrome  film  (16  mm.)  was  placed  on  the 
market  in  1935,  together  with  a  system  for  making  color  prints 
on  white  support  and  a  negative-positive  process  termed  Koda- 
color. 

In  1923  Mees  was  appointed  director  of  Eastman  Ko¬ 
dak  Company  and  in  1934  he  became  vice  president  in  charge 
of  research  and  development.  In  1956  he  retired  from  this 
post  and  took  up  permanent  residence  in  Honolulu.  At  their 
farewell  session  the  Board  of  Directors  recorded  the  following 
tribute:  “Many  others  have  done  him  great  honor  which  we 
cannot  enhance,  but  we  alone  can  give  our  personal  testimony 
of  appreciation  and  gratitude  for  the  inspiration  of  his  genius 
and  leadership  in  Kodak  affairs,  and  for  the  heritage  of  high 
aims  and  great  accomplishment  which  he  has  left  to  us.” 

Mees  was  an  excellent  lecturer  and  public  speaker  on  scien¬ 
tific,  technical,  and  philosophical  subjects,  being  both  gifted 
and  careful  in  the  presentation  of  well-established  facts.  In  con¬ 
versation,  on  the  other  hand,  he  frequently  gave  the  impression 
of  being  willing  to  overstate  a  thesis  for  the  purpose  of  startling 
his  hearers  into  unexpected  opinions.  During  his  first  years  in 
Rochester  some  of  his  new  colleagues  found  this  unduly  posi- 
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tive  mode  of  expression  hard  to  take;  this  reaction  was,  how¬ 
ever,  gradually  overcome,  for  the  breadth  of  his  information 
and  the  general  soundness  of  his  judgment  counteracted  the 
antipathy  which  his  manner  aroused,  and  ultimately  his  advice 
was  freely  sought  by  his  associates. 

In  1943  he  accepted  an  invitation  from  the  University  of 
California  to  give  a  series  of  lectures  as  Hitchcock  Professor. 
The  topics  embraced  in  these  lectures,  relative  to  the  develop¬ 
ment  of  science  and  its  relationship  to  the  history  of  society, 
were  incorporated  in  a  book  entitled  The  Path  of  Science,  pub¬ 
lished  in  1946  by  John  Wiley  and  Sons,  Inc.  He  was  ac¬ 
corded  two  honorary  Doctor  of  Science  degrees:  by  the  Univer¬ 
sity  of  Rochester  in  1921  and  by  Alfred  University  in  1950. 
Having  retained  his  British  nationality,  in  1939  he  was  elected 
to  fellowship  in  the  Royal  Society.  In  1950  he  was  made  a  Fel¬ 
low  of  University  College,  London,  and  having  by  then  ac¬ 
quired  American  citizenship  he  was  elected  a  member  of  the 
National  Academy  of  Sciences. 

During  his  student  years,  Mees’s  life  in  London  opened  his 
eyes  to  the  prevalence  of  extreme  poverty,  and  when  he  learned 
that  one  third  of  the  population  of  the  city  consisted  of 
members  of  families  whose  weekly  income  was  less  than  one 
pound  he  became  a  Socialist  and  joined  the  Fabian  Society. 
There  he  met  what  in  his  memoirs  he  described  as  “a  group  of 
intellectuals  who  were  trying  to  organize  things  so  that  the 
socialists  could  take  over  the  government  of  England.”  How¬ 
ever,  after  many  years  he  recognized  that  “when  socialism  was 
tried,  it  did  not  succeed”  and  that  “there  are  better  ways  of 
dealing  with  poverty  than  the  socialist  way.”  He  also  came 
around  to  the  view  that  whereas  “the  important  thing  was 
the  acquisition  of  knowledge,  perhaps  the  next  most  impor¬ 
tant  thing  was  the  application  of  the  knowledge  to  industry” 
and  that  it  would  be  “much  better  to  increase  the  total  amount 
of  wealth  than  it  was  to  redistribute  it.” 

Another  youthful  tenet  which  he  ultimately  abandoned  as 
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a  result  of  more  accurate  information  and  more  mature  judg¬ 
ment  was  that  vaccination  could  give  no  protection  against 
smallpox. 

In  his  late  thirties  he  was  willing  to  admit,  though  only  to 
close  friends,  the  loss  of  his  ability  to  subscribe  to  the  doctrines 
of  any  organized  religion.  This  change  of  view,  being  a  purely 
personal  matter,  was  never  openly  proclaimed,  particularly  as 
he  clearly  wished  to  avoid  giving  pain  to  his  gentle  and  de¬ 
vout  father.  His  freedom  from  racial  prejudice  and  his  intrin¬ 
sic  kindness  were  shown  by  his  response  to  a  remark  containing 
the  expression  “Wop”:  “Oh,  you  mean  a  compatriot  of  Gali¬ 
leo  and  Dante?” 

In  1909  he  married  Alice  Crisp,  with  whom  he  shared  forty- 
five  years  of  happy  married  life.  They  had  two  children: 
Graham  (1910)  and  Doris  (1912).  In  1951  he  lost  one  of 
his  legs  by  amputation  as  a  result  of  a  massive  thrombosis.  In  his 
remaining  years  he  used  an  artificial  limb  and  even  managed  to 
drive  his  car.  From  Honolulu  he  wrote  in  a  personal  letter:  “I 
considered  building  a  little  laboratory  here  and  doing  some 
experimental  work,  but  my  inability  to  walk  prevented  it.  I  am 
sure  that  while  I  should  build  the  laboratory  with  enthusiasm, 
I  should  never  use  it.  I  can’t  stand  well  enough,  and  it  isn’t 
easy  to  do  lab  work  without  standing.  Anyway,  I  find  plenty 
of  occupation.  I  see  lots  of  people  and  am  generally  having  a 
very  good  time.” 

His  death,  in  Honolulu  in  1960,  came  painlessly  and  with¬ 
out  warning. 
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November  12,  1891-July  2,  1963 


BY  PAUL  HERGET 


Seth  barnes  nicholson  was  most  distinctly  recognized  in 
astronomical  circles  for  his  discovery  of  four  satellites  of 
Jupiter,  a  feat  equaled  only  by  Galileo  when  he  directed  his 
first  telescope  toward  the  planet.  Nicholson  was  wont  to  quip 
that  all  that  was  needed  to  discover  a  new  satellite  was  the 
largest  telescope  in  the  world.  These  discoveries  were  sur¬ 
rounded  by  interesting  sidelights,  and  they  formed  part  of  a 
significant  series  of  events  having  important  bearing  on  theories 
of  the  origin  of  the  solar  system. 

Using  the  36-inch  Crossley  reflector  of  the  Lick  Observa¬ 
tory,  C.  D.  Perrine  discovered,  in  December  1904,  a  faint 
satellite  of  Jupiter,  moving  in  an  orbit  7.5  million  miles  from 
the  planet,  in  a  period  of  260  days.  In  1905  he  discovered  an¬ 
other  satellite,  and  for  the  first  time  in  the  history  of  astronomy 
the  orbits  of  two  satellites  were  found  to  be  at  the  same  dis¬ 
tance  from  their  primary.  Yet  these  orbits  were  interlocked 
and  linked  in  such  a  way  that  the  two  objects  could  not  collide 
under  present  circumstances.  At  the  Greenwich  Observatory 
in  1908,  Melotte  discovered  another  outer  satellite,  twice  as 
distant  from  Jupiter,  and  having  a  period  slightly  over  two 
years.  This,  for  the  first  time,  revealed  a  satellite  of  Jupiter  re¬ 
volving  in  the  opposite  direction  from  all  the  other  satellites, 
and  from  the  rotation  of  the  primary. 
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Nicholson  entered  this  scene  in  1914,  when  there  was  an 
eclipse  of  the  Sun  visible  in  Russia.  The  senior  astronomers  of 
the  Lick  Observatory  went  to  observe  the  eclipse,  and  the  di¬ 
rector  left  orders  behind  that  this  faint,  new,  retrograde  satellite 
was  to  be  observed  whenever  telescope  time  was  available.  The 
assignment  fell  to  Nicholson;  as  an  astute  young  graduate  stu¬ 
dent,  he  took  an  extra  long  exposure  in  order  to  be  on  the  safe 
side.  The  result  was  that  he  discovered  yet  another  satellite  in 
the  vicinity,  and  it  proved  to  be  a  “twin”  of  Jup.  VIII,  also 
having  retrograde  motion,  the  same  period  and  distance,  and 
again  being  interlocked  in  such  a  way  as  to  preclude  collisions. 
This  was  no  mean  feat  of  observing,  since  the  object  was  barely 
on  the  limit  of  detectability  of  the  36-inch  telescope  and  the 
photographic  plates  then  in  existence.  The  whole  experience 
presaged  not  only  Nicholson’s  ability  as  a  keen  and  ardent 
observer  but  also  his  ability  to  handle  the  theoretical  side  of  the 
astronomical  problems  he  encountered.  The  discovery  provided 
the  material  for  his  Ph.D  thesis.  His  computation  of  the  orbital 
elements  and  ephemerides  typified  the  first-rate  treatment  he 
brought  to  bear  on  all  his  work. 

For  over  two  decades  he  was  the  target  of  occasional  jibes 
from  his  Mt.  Wilson  colleagues  to  the  effect  that,  since  he  was 
the  only  one  who  had  ever  observed  this  satellite,  it  could  very 
well  be  a  hoax  which  he  had  perpetrated.  Then  in  1938  the 
International  Astronomical  Union  meeting;  in  Stockholm  at- 
tracted  many  of  the  Mt.  Wilson  astronomers  so  that  enough  ob¬ 
serving  time  on  the  100-inch  telescope  became  available  to 
Nicholson  to  enable  him  to  conduct  a  search  over  some  6° 
X  2?5  of  the  sky  for  more  satellites  in  the  vicinity  of  Jupiter. 
This  led  to  the  discovery  of  more  than  forty  faint,  moving  ob¬ 
jects,  each  of  which  must  patiently  be  observed  and  followed 
until  it  could  definitely  be  established  as  a  foreground  object 
moving  in  an  orbit  about  the  Sun.  The  result  led  him  not 
only  to  the  independent  rediscovery  of  each  of  the  known  satel- 
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lites  but  also  to  the  discovery  of  two  more.  Each  one  matched 
one  of  the  known  pairs,  so  that  now  each  became  a  set  of  “trip¬ 
lets,”  a  circumstance  which  has  no  known  counterpart  any¬ 
where  in  the  solar  system.  The  following  year  I  saw  Nicholson’s 
observation  book  with  notations  indicating  Jup.  XII  and 
Jup.  XIII.  But  these  only  proved  to  be  the  most  recalcitrant 
cases,  which  eventually  joined  all  the  others  which  had  to  be  re¬ 
jected.  When  asked  if  he  got  a  thrill  out  of  his  satellite  discov¬ 
eries  he  indicated  that  he  did  not,  because  the  “discoveries” 
are  so  slow  in  coming  and  because  it  takes  so  long  before 
one  can  be  certain  about  them.  In  1951,  while  intending  to  ob¬ 
serve  Jup.  X,  he  discovered  Jup.  XII.  It  also  has  a  retrograde 
orbit,  but  it  does  not  fit  quite  so  closely  the  elements  of  Jup. 
VIII,  Jup.  IX,  and  Jup.  XI.  Nicholson  was  finally  of  the 
opinion  that  there  are  still  fainter  satellites  of  Jupiter  to  be  dis¬ 
covered.  I  often  wondered  why  he  never  made  a  similar  survey 
around  Saturn,  but  I  never  had  the  chance  to  ask  him. 

Seth  Nicholson’s  forebears  can  be  traced  back  through  sev¬ 
eral  lines  of  Scottish  and  English  ancestry.  Martha  Ames,  his 
mother,  was  of  the  eighth  generation  from  William  Ames,  who 
emigrated  from  England  in  1635.  All  these  Ameses  lived  in  the 
vicinity  of  Boston,  until  her  father  moved  to  Iowa.  Another 
maternal  line  can  be  traced  to  John  Cary,  who  joined  the  Plym¬ 
outh  Colony  at  about  the  same  time  as  William  Ames’s  ar¬ 
rival.  His  name  appears  in  the  land  deed  granted  by  Massasoit 
“to  Miles  Standish  ...  in  behalf  of  William  Bradford,  John 
Cary,  .  .  .’’(and  52  others  who  are  named).  Seth’s  great-grand¬ 
mother  was  descended  from  Rev.  James  Keith  who  came  to 
Boston  from  Aberdeen,  Scotland,  in  1662.  An  uncle  and  his 
maternal  grandfather  were  both  ministers  of  the  Disciples  of 
Christ  church.  In  1885  the  grandfather.  Rev.  Lucius  Bowles 
Ames,  moved  from  Toulon,  Illinois,  to  Des  Moines,  Iowa,  so 
that  his  children  might  attend  Drake  University. 

Seth’s  paternal  grandfather  was  a  pioneer  farmer  who  emi- 
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grated  from  Scotland  to  Illinois.  William  F.  Nicholson,  Seth’s 
father,  graduated  from  Knox  College  in  Galesburg,  Illinois, 
and  then  earned  a  master’s  degree  in  geolog)'  at  Cornell  Univer¬ 
sity.  He  became  an  elementary-school  teacher  and  principal  at 
Springfield,  Illinois.  He  married  Martha  Ames  on  August  21, 
1888.  Seth  Barnes  was  born  November  12,  1891.  An  older 
sister,  Neva,  devoted  her  active  life  as  a  missionary  in  India. 
Two  younger  sisters,  Carrie  and  Helen,  served  as  school¬ 
teachers  in  Pasadena  and  Los  Angeles.  In  1898  William  Nichol- 
son  moved  his  family  to  a  farm  near  Toulon,  Illinois,  for 
reasons  of  his  health.  After  six  vears  he  returned  to  teaching, 
and  became  the  principal  of  the  Toulon  Academy  (a  high 
school).  Thus  it  happened  that  Seth  spent  his  first  grade  and 
all  of  his  high  school  years  in  schools  where  his  father  teas  the 
principal.  He  attended  a  country  school  for  the  remainder  of 
his  elementary  school  years. 

In  this  rural  environment,  his  youth  included  all  the  experi¬ 
ences  of  a  farm  hand,  and  the  summers  of  his  high  school  years 
were  spent  in  such  employment.  But  the  intellectural  atmos¬ 
phere  of  his  home  was  not  lost  upon  him,  and  even  as  a  boy  he 
owned  a  small  telescope  and  -watched  the  stars.  He  once 
wrote  to  an  inquiring  young  correspondent:  “When  I  was  a 
boy  our  family  lived  on  a  farm  in  northern  Illinois.  My  father 
had  been  a  geologist  and  a  schoolteacher  before  we  moved  to 
the  farm  because  of  his  health.  He  was  interested  in  science  of 
all  kinds  and  from  him  I  learned  the  names  of  the  stars,  flowers, 
birds  and  rocks.  I  was  then  just  as  interested  in  geology  and 
botany  as  in  astronomy.  Electricity  was  my  favorite  hobby  and 
my  father  showed  me  how  to  make  toy  motors,  telegraph  in¬ 
struments,  and  induction  coils. 

“I  remember  watching  an  eclipse  of  the  sun  -when  I  was  a 
boy,  but  I  was  not  especially  interested  in  astronomy  before 
going  to  college  at  Drake  University.” 

Nicholson  enrolled  at  Drake  in  1908,  and  the  turn  which 
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his  career  took  was  shaped  by  Dr.  D.  W.  Morehouse,  the  Pro¬ 
fessor  of  Astronomy.  Morehouse  had  just  discovered  a  comet 
which  reached  a  splendid  naked-eye  visibility,  and  two  years 
later  Halley’s  Comet  appeared.  Some  of  the  classic  photographs 
of  Halley’s  Comet  were  taken  by  Nicholson  with  the  8-inch 
telescope  at  Drake,  even  though  he  was  still  an  under  gradu¬ 
ate.  We  have  no  sure  way  to  assess,  we  can  only  surmise  from 
the  external  evidence,  the  influence  of  one  of  his  classmates, 
Miss  Alma  Stotts.  They  worked  together  to  compute  the  orbit 
of  a  minor  planet  which  had  been  discovered  by  Metcalf  in 
the  winter  of  1909,  and  then  prevailed  upon  Metcalf  to  name 
it  Ekard,  or  Drake  spelled  backwards,  in  honor  of  their  school. 
After  graduation  from  Drake  in  1912,  they  both  enrolled  in  the 
graduate  department  of  astronomy  at  the  University  of  Cali¬ 
fornia  at  Berkeley.  Their  names  appear  as  co-workers  in  the 
computation  of  several  comet  orbits.  They  were  married  on 
May  29,  1913.  Their  home  was  blessed  with  three  children, 
Margaret  (1915),  Donald  (1918),  and  Jean  (1921). 

A  perusal  of  Nicholson’s  bibliography  of  267  entries  reveals 
at  the  beginning  his  interest  in  the  small  bodies  of  the  solar 
system:  minor  planets,  comets,  and  satellites.  This  interest 
never  waned.  In  1936  he  extended  the  observed  arc  of  Adonis 
by  a  whole  month;  and  after  his  retirement  he  discovered  an¬ 
other  Trojan  minor  planet .  In  1930  when  Pluto  was  discovered, 
Nicholson  was  the  forerunner  in  the  competition  to  derive  a 
reliable  solution  for  its  orbit.  He  found  the  four  observations 
on  Mt.  Wilson  plates  which  had  been  taken  in  1919.  His  ex¬ 
perience  and  judgment  enabled  him  to  ferret  out  an  erroneous 
prediscovery  observation,  and  he  was  the  first  to  demonstrate 
that  the  determination  of  the  mass  of  Pluto  depended  almost 
entirely  upon  the  less  precise  1795  observation  of  Neptune. 

Nonetheless,  after  receiving  his  doctorate  at  Berkeley  he 
wras  appointed  to  the  staff  at  Mt.  Wilson,  which  was  then  pri¬ 
marily  a  solar  observatory,  and  so  most  of  his  career  was  spent 
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in  observational  work  on  the  Sun.  Beginning  in  1920  he  issued 
annual  reports  on  sunspot  activity  and  additionally  since 
1940  there  were  reports  on  solar  and  magnetic  data.  The  con¬ 
tinuous  solar  history  over  several  sunspot  cycles,  as  recorded 
by  the  tower  telescopes  at  Mt.  Wilson,  is  in  the  largest  part 
Nicholson’s  work  during  those  years. 

In  the  early  1920s  he  collaborated  with  Dr.  C.  E.  St. 
John  to  establish  an  independent  value  of  the  solar  parallax 
from  extensive  spectroscopic  observations  of  Venus.  A  signifi¬ 
cant  series  of  scientific  contributions  came  from  his  collabora¬ 
tion  with  Edison  Pettit  in  making  vacuum  thermocouple 
measurements  of  the  radiation  and  temperatures  of  the  planets 
and  the  Moon.  Thus,  for  the  first  time,  conjecture  was  replaced 
by  evidence.  The  rapid  fall  and  rise  of  the  lunar  temperature 
during  an  eclipse  from  350°K  to  150°K  and  back  was  observed. 
Likewise  the  600 °K  temperature  of  Mercury,  the  relatively 
lower  temperature  of  sunspots,  and  the  low  density  of  the  at¬ 
mosphere  of  Mars  were  all  established.  The  delicacy  of  these 
observations  in  those  early  years  is  hard  to  realize.  The  sensitiv¬ 
ity  required  with  the  equipment  used  has  been  compared  to 
detecting  a  candle  light  100  miles  away. 

Nicholson  was  an  observer  with  solar  eclipse  expeditions  in 
1923,  1925,  1930,  and  1932.  During  World  War  I  he  taught 
navigation,  and  during  World  War  II  he  was  engaged  in  sev¬ 
eral  classified  projects  which  included  investigations  of  aerial 
cameras,  as  well  as  work  at  Los  Alamos.  From  1946  to  1961  he 
collaborated  with  O.  R.  Wulf  in  detailed  studies  of  the  rela¬ 
tionship  of  geomagnetic  and  solar  activity. 

Another  facet  of  Nicholson’s  career  was  his  hearty  partic¬ 
ipation  in  the  astronomical  community  of  the  West  Coast.  He 
served  the  Astronomical  Society  of  the  Pacific  as  president  in 
1935  and  1960,  and  as  editor  of  its  Publications  from  1940  to 
1955.  On  numerous  occasions,  as  Morrison  Lecturer  or  as  a 
visiting  lecturer  of  the  Society,  he  addressed  local  sections  or 
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school  groups.  He  had  a  tremendously  appealing  platform 
personality  when  lecturing,  and  he  was  equally  at  ease  whether 
with  astronomers  or  with  students.  After  retirement,  he  was 
coordinator  of  the  western  region  for  the  visiting  professors 
program  of  the  American  Astronomical  Society  and  the  Na¬ 
tional  Science  Foundation  and  presented  45  lectures  himself 
in  visits  to  the  central  and  western  states  during  1957-1962. 
This  quotation  from  a  local  newspaper  (1930)  illustrates  the 
reception  of  his  lectures. 

“Dr.  Seth  B.  Nicholson  lectured  before  a  capacity  audience 
at  Cal.  Tech,  in  one  of  a  series  of  talks  conducted  by  the  Astro¬ 
nomical  Society  of  the  Pacific  and  the  local  observatory. 

“The  audience  agreed  the  lecture  was  one  of  the  best  ever 
heard  during  the  history  of  the  astronomical  series;  that  Dr. 
Nicholson  possesses  the  unusual  ability  to  transmit  to  the  lay¬ 
man  the  results  of  his  profound  studies.” 

Excerpts  from  a  letter  written  by  one  of  Nicholson’s  sisters 
illustrate  his  experiences.  “In  1962  he  was  asked  to  give  a  series 
of  talks  at  the  California  Christian  Home  for  Senior  Citizens. 
He  gave  three  talks  which  thrilled  the  people  there.  He  spoke 
of  the  good  questions  that  some  of  them  asked  at  the  close  of 
the  lecture.  ...  A  97-year  old  lady  in  the  Scripps  Home  asked 
him  to  come  there  to  lecture  as  the  main  feature  of  her  birth¬ 
day  party.  He  delighted  in  every  indication  that  people  should 
continue  to  learn  as  long  as  they  lived.” 

Seth  was  fond  of  recreation.  He  enjoyed  a  vigorous  game  of 
tennis,  and  often  omitted  lunch  in  order  to  play  ping-pong  with 
members  of  the  Observatory  staff.  With  scouts  or  his  family, 
he  was  an  inveterate  hiker  on  the  mountain  trails  above 
Altadena. 

Nicholson  served  in  numerous  civic  and  community  enter¬ 
prises,  and  was  an  especially  beloved  scoutmaster  from  1923 
to  1938.  Afterward  he  was  troop  committeeman  and  later  com¬ 
missioner.  He  received  the  Silver  Beaver  Award  as  a  tribute  to 
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his  outstanding  scouting  service.  From  1950  to  1962  he  served 
on  the  Altadena  Library  Board  successively  as  trustee,  secretary, 
and  president. 

It  was  a  delight  to  know  Nicholson  and  to  be  his  friend.  He 
was  helpful  to  everyone,  but  always  in  a  sensible  way.  As  R.  S. 
Richardson  relates,  Seth  provided  some  technical  information 
to  a  movie  studio,  but  in  return  he  insisted  on  six  free  passes 
to  visit  the  movie  set  during  filming — not  to  be  used  for  himself, 
but  for  some  likely  visitor.  When  my  wife  and  I  visited  Pasadena 
the  first  time,  we  had  barely  introduced  ourselves  before  he 
had  arranged  for  our  visit  to  the  Huntington  Memorial  Li¬ 
brary.  He  was  like  that.  The  answering  of  written  inquiries  to 
the  Observatory  just  naturally  seemed  U>  gravitate  to  him. 
One  graduate  student  who  was  working  on  a  doctoral  research 
project  wrote,  in  part,  “If  you  are  willing,  please  briefly  com¬ 
ment  on  your  interpretation  of  the  scientific  method  or  sci¬ 
entific  methods.”  Nicholson  replied: 

“During  my  career  as  an  astronomer  I  have  given  very  little 
thought  to  the  ‘scientific  method.’  Curiosity  about  the  un¬ 
known  kept  me  going.  That  and  the  fun  I‘ve  had  finding  out 
about  things  and  telling  others  about  them,  especially  young 
people. 

“I  have  been  primarily  interested  in  observing.  It  has  never 
seemed  necessary  to  have  a  theory  to  be  proved  or  disproved 
by  my  observations.  The  temperatures  of  the  moon,  planets, 
sun,  and  stars  were  measured  to  find  out  what  they  were,  not 
to  prove  some  theory  about  life  on  the  planets  or  about  stellar 
evolution.  The  calculation  of  a  comet’s  orbit  satisfied  my  curi¬ 
osity  and  I  enjoyed  filling  pages  with  figures  to  learn  about 
the  orbit,  not  to  test  a  theory  about  the  origin  of  comets. 

“It  has  seemed  to  me  that  good  observations  were  the 
basis  of  science.  Scientific  observations  must  be  checked  and 
controlled  in  systematic  ways.  My  ‘scientific  method’  has  been 
‘check  and  double  check.’  I  know  that  observations  alone  do 
not  tell  the  whole  story,  but  I  have  been  content  to  let  others 
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make  up  theories  to  fit  the  observations  and  was  glad  when 
they  did.  The  new  and  most  interesting  observations  are  sel¬ 
dom  directed  by  theoretical  predictions. 

“Several  articles  about  the  ‘scientific  method’  have  appeared 
in  the  American  Scientist.  I  like  ‘To  Tell  or  Hear  Some  New 
Thing,’  by  Joel  H.  Hildebrand  in  the  March  1963  number.  If 
you  have  read  it,  I  do  not  need  to  say  more.  If  you  have  not,  you 
should.” 

A  few  of  the  many  tributes  sent  to  Mrs.  Nicholson  by 
younger  astronomers  are  revealing. 

“I  give  credit  to  Seth  for  getting  me  started  in  the  right  way 
on  my  professional  career.  It  was  he  who  told  me  of  an  opening 
for  a  computer  at  Mt.  Wilson.  That  opportunity  opened  a  new 
world  to  me,  for  which  I  have  Seth  to  thank.  Also  while  in  Pasa¬ 
dena  those  two  years  I  had  the  privilege  of  working  with  Seth 
on  the  orbit  of  Pluto.  That  experience  is  unforgettable:  under 
his  guidance  and  stimulation,  I  learned  thoroughness,  accu¬ 
racy,  and  imaginative  approach  to  orbit  work.  It  was  apparent 
to  me  then,  and  was  in  subsequent  years  re-enforced,  that  Seth 
was  one  of  the  best,  most  broadminded,  and  expertly  informed 
astronomers  on  the  Mt.  Wilson  staff.  In  addition  to  his  pro¬ 
fessional  competence,  Seth  was  outstanding  for  his  handling 
of  young  people  with  great  good  humor  and  sound  counsel.  I 
was  indeed  fortunate  to  have  been  associated  with  him  so 
early  in  my  career  in  astronomy.” 

“It  is  difficult  to  write  what  you  already  know — that  Dr. 
Nicholson  was  effectively  a  father  to  the  entire  astronomical 
community,  and  that  we  all  share  your  missing  him.  For  the 
last  10  to  12  years,  I  am  sure  I  have  asked  him  for  advice  about 
twice  a  year — and  I  owe  a  lot  to  the  fact  that  I  followed  it.  I 
realize  now  that  I  probably  never  specifically  told  him  how 
much  this  meant  to  me,  and  even  when  I  did  not  rely  on  him, 
it  was  nice  to  know  that  he  was  ‘available.’  The  home  you  have 
with  him  must  be  wonderful.” 

Nicholson  held  memberships  in  the  American  Astronom- 
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ical  Society,  Astronomical  Society  of  the  Pacific,  American 
Association  for  the  Advancement  of  Science  (Chairman  of 
Section  D,  Astronomy,  1944),  International  Astronomical  Un¬ 
ion,  the  National  Academy  of  Sciences  (1937),  Phi  Beta  Kappa, 
and  Sigma  Xi.  He  received  an  honorary  LL.D.  degree  from 
Drake  University  in  1949.  Undoubtedly  the  honor  that  he 
treasured  most  highly  was  the  Catherine  Bruce  Gold  Medal, 
awarded  by  the  Astronomical  Society  of  the  Pacific  on  June  13, 
1963.  Tragically,  he  had  to  hear  the  presentation  ceremonies 
over  a  telephone  hook-up  from  the  San  Diego  meeting  to  his 
hospital  bed  in  Los  Angeles.  He  died  shortly  afterward  on 
July  2. 
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Mt.  Wilson  Contrib.,  No.  693. 

Sunspot  activity  during  1943.  Publ.  Astron.  Soc.  Pac.,  56:27-29. 
With  Elizabeth  Sternberg  Mulders.  Solar  and  magnetic  data, 
April  1943  to  March  1944.  Terr.  Mag.,  48:186-87,  245-46 
(1943);  49:63-64,  144-45. 

A  tornado  prominence,  June  10,  1944.  Publ.  Astron.  Soc.  Pac., 
56:162-64. 


1945 

With  Elizabeth  Sternberg  Mulders.  Solar  and  magnetic  data, 
April  1944  to  March  1945.  Terr.  Mag.,  49:209-10,  277-78  (1944); 
50:73-74,  149-50. 

Solar  activity  at  the  eclipse  of  July  9,  1945.  Publ.  Astron.  Soc. 
Pac.,  57:193-95. 

Ninth  satellite  of  Jupiter.  Publ.  Astron.  Soc.  Pac.,  57:266. 
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1946 

Sunspot  activity  during  1945.  Publ.  Astron.  Soc.  Pac.,  58: 14-16. 

Large  sunspots.  Astron.  Soc.  Pac.  Leaflet,  No.  207,  8  pp. 

With  Joseph  O.  Hickox.  The  great  sunspot  group  of  February 
1946.  Publ.  Astron.  Soc.  Pac.,  58:86-88. 

With  Elizabeth  S.  Mulders.  Solar  and  magnetic  data,  April  1945- 
March  1946,  Mount  Wilson  Observatory.  Terr.  Mag.,  50:243- 
44,  313-14  (1945);  51:55-56,  284-86. 

Jupiter’s  eleventh  satellite.  Publ.  Astron.  Soc.  Pac.,  58:356. 

1947 

The  comet  Schwassmann-Wachmann  I  (1925  II).  Publ.  Astron. 
Soc.  Pac.,  59:30-31. 

Revised  form  of  solar  and  magnetic  data  from  Mount  Wilson 
Observatory.  Terr.  Mag.,  52:267-68. 

With  Elizabeth  S.  Mulders.  Solar  and  magnetic  data,  April  1946 
to  March  1947,  Mount  Wilson  Observatory.  Terr.  Mag.,  51: 
472-73,  561-62  (1946);  52:65-66,  268. 

With  Oliver  R.  Wulf.  Terrestrial  influences  in  the  lunar  and 
solar  tidal  motions  of  the  air.  Terr.  Mag.,  52:175-82. 

The  current  sunspot  cycle.  Sky  and  Telescope,  6:3-4. 

1948 

Sunspot  activity  during  1947.  Publ.  Astron.  Soc.  Pac.,  60:98-101. 

Solar  and  magnetic  data,  April  to  December  1947,  Mount  Wilson 
Observatory.  Terr.  Mag.,  52:451-52  (1947);  53:26. 

With  Oliver  R.  Wulf.  On  the  identification  of  the  solar  M-regions 
associated  with  terrestrial  magnetic  activity.  Publ.  Astron. 
Soc.  Pac.,  60:37-53. 

With  Oliver  R.  Wulf.  A  possible  influence  of  the  moon  on  recur¬ 
rent  geomagnetic  activity.  Phys.  Rev.,  73:1204-5. 

With  Oliver  R.  Wulf.  Recurrent  geomagnetic  activity  and  lunar 
declination.  Publ.  Astron.  Soc.  Pac.,  60:259-62. 

1949 

The  Zurich  meeting  of  the  International  Astronomical  Union. 
Griffith  Obsr.,  13:2-6,  11. 

With  Oliver  R.  Wulf.  Recurrent  geomagnetic  activity.  J.  Geo- 
phys.  Res.,  54:77. 

With  Oliver  R.  Wulf.  The  production  of  geomagnetic  activity. 
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The  activity  o£  the  years  1941  and  1942.  Publ.  Astron.  Soc. 
Pac.,  61: 166-74;  Mt.  Wilson  Palomar  Obs.  Reprint,  No.  9. 

1950 

Sunspot  activity  during  1949.  Publ.  Astron.  Soc.  Pac.,  62:5-8;  Mt. 

Wilson  Palomar  Obs.  Reprint,  No.  19. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
May  1949  to  April  1950.  Publ.  Astron.  Soc.  Pac.,  61:191-94, 
228-31,  263-66  (1949);  62:23-26,  68-70,  121-24;  Mt.  Wilson 
Palomar  Obs.  Reprints,  Nos.  9,  13,  19,  26,  28. 

With  Oliver  R.  Wulf.  Solar  flares  and  moderate  geomagnetic 
activity.  Publ.  Astron.  Soc.  Pac.,  62:202-10;  Mt.  Wilson  Palo¬ 
mar  Obs.  Reprint,  No.  33. 

1951 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
May  1950  to  February  1951.  Publ.  Astron.  Soc.  Pac.,  62:175-77, 
223-26,  279-81  (1950);  63:92-94,  151-52;  Mt.  Wilson  Palomar 
Obs.  Reprints,  Nos.  32,  33,  37, 47,  49. 

An  unidentified  object  near  Jupiter,  probably  a  new  satellite. 
Publ.  Astron.  Soc.  Pac.,  63:297-99;  Mt.  Wilson  Palomar  Obs.  Re¬ 
print,  No.  67. 

1952 

Jupiter  XII.  Sky  and  Telescope,  11:79-81. 

The  satellites  of  Jupiter.  Astron.  Soc.  Pac.  Leaflet,  No.  275,  8  pp. 
The  satellites  of  Jupiter.  Griffith  Obsr.,  16:50-57. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots 
for  March  1951  to  February  1952.  Publ.  Astron.  Soc.  Pac.,  63: 
206-8,  256-58,  300-2  (1951);  64:32-34,  77-79,  136-38;  Mt.  Wilson 
Palomar  Obs.  Reprints,  Nos.  56,  66,  67. 

With  Oliver.  R.  Wulf.  The  rate  of  quiet  days  in  the  mechanism 
of  geomagnetic  activity.  Publ.  Astron.  Soc.  Pac.,  64:265-70;  Mt. 
Wilson  Palomar  Obs.  Reprint,  No.  87. 

1953 

Daily  solar  observation  at  Mount  Wilson.  Griffith  Obsr.,  17:50-56. 
Summary  of  Mount  Wilson  magnetic  observations  for  March  1952 
to  February  1953.  Publ.  Astron.  Soc.  Pac.,  64:205-6,  270-71, 
317-19  (1952);  65:51-53,  93-94,  162-64. 

Armin  O.  Leuschner,  1868-1953.  Griffith  Obsr.,  17:110-14. 
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With  Thomas  Cragg.  Solar  flares  and  geomagnetism.  Publ.  As- 
tron.  Soc.  Pac.,  65:201-2.  (A) 

1954 

Solar  activity  in  1953.  Publ.  Astron.  Soc.  Pac.,  66:55-57;  Mt.  Wilson 
Palomar  Obs.  Reprint,  No.  137. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
March  1953  to  February  1954.  Publ.  Astron.  Soc.  Pac.,  65: 
223-25,  258-59,  296-97  (1953);  66:33-34,  94,  148-49. 

1955 

Short-period  fluctuation  in  solar  activity.  Astron.  J.,  60:174.  (A) 

With  T.  A.  Cragg.  Position  of  Vesta.  Publ.  Astron.  Soc.  Pac., 
67:121-22. 

Summary  of  Mount  Wilson  magnetic  observations  for  March  1954 
to  February  1955.  Publ.  Astron.  Soc.  Pac.,  66:212-13,  258,  338- 
39  (1954);  67:49-50,  122-23,  187-88. 

With  Oliver  R.  Wulf.  Monthly  changes  of  diurnal  variation  of 
irregular  geomagnetic  fluctuations.  Science,  122:879.  (A) 

With  Edison  Pettit.  Temperature  on  the  bright  and  dark  sides 
of  Venus.  Publ.  Astron.  Soc.  Pac.,  67:293-303. 

1956 

Solar  activity  in  1955.  Publ.  Astron.  Soc.  Pac.,  68:146-48. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots 
during  March  1955  to  February  1956.  Publ.  Astron.  Soc.  Pac., 
67:263-64,  357-58,  422-43  (1955);  68:74-76,  166-69,  273-75. 

1957 

A  sunspot  group  in  exceptionally  high  latitude.  Publ.  Astron. 
Soc.  Pac.,  69:80-82. 

Solar  observations.  Engineering  and  Science,  20:14-15. 

Comets  of  recent  years.  Astron.  Soc.  Pac.  Leaflet,  No.  338,  8  pp. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
March  1956  to  February  1957.  Publ.  Astron.  Soc.  Pac.,  68:365- 
68,  460-63,  550-52  (1956);  69:86-90,  180-83,  270-73. 

1958 

The  solar  cycle.  Astron.  Soc.  Pac.  Leaflet,  No.  348,  8  pp. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
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March  1957  to  February  1958.  Publ.  Astron.  Soc.  Pac.,  69:358- 
62,  469-73,  578-83  (1957);  70:114-19,212-17,  319-24. 

Summary  of  Mount  Wilson  magnetic  observations  of  sunspots  for 
March  1958  to  December  1958.  Publ.  Astron.  Soc.  Pac.,  70:415- 
20,  508-12,  611-15;  71:58-63,  173-78. 

1960 

A  new  Trojan  asteroid  (1647)  Menelaus.  Publ.  Astron.  Soc. 
Pac.,  72:359.  (A) 

1961 

The  Trojan  asteroids.  Astron.  Soc.  Pac.  Leaflet,  No.  381,  8  pp. 
Award  of  the  Bruce  Gold  Medal  to  Dr.  Rudolph  Minkowski. 
Publ.  Astron.  Soc.  Pac.,  73:85-87. 

Frank  Elmore  Ross,  1874-1960.  Publ.  Astron.  Soc.  Pac.,  73:182-84. 
With  Oliver  R.  Wulf.  The  diurnal  variation  of  K  indices  on 
quiet  days  in  1940-1948.  J.  Geophys.  Res.,  66:1139-44. 

With  Oliver  R.  Wulf.  The  diurnal  variation  of  K  indices  of 
geomagnetic  activity  on  disturbed  days  in  1940-1948.  J.  Geo¬ 
phys.  Res.,  66:2399-2404;  Science,  134:1434.  (A) 

1962 

Award  of  the  Bruce  Gold  Medal  to  Grote  Reber.  Publ.  Astron. 
Soc.  Pac.,  74:183-86. 

Edison  Pettit,  1889-1962.  Publ.  Astron.  Soc.  Pac.,  74:495-98. 

With  Oliver  R.  Wulf.  The  diurnal  variation  of  K  indices  of  geo¬ 
magnetic  activity  on  disturbed  days  in  1949-1957.  J.  Geophys. 
Res.,  67:4593-99. 

1963 

Jupiter.  Astron.  Soc.  Pac.  Leaflet,  No.  408,  8  pp. 
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GREGORY  GOODWIN  PINCUS 


April  9 ,  1903-August  22,  1967 

BY  DWIGHT  J.  INGLE 


Gregory  pincus  achieved  important  aims  in  life  and  had  a 
salubrious  influence  upon  the  lives  of  many  others  and  he 
died  while  fully  active  as  a  scientist-statesman  of  the  world. 
Gregory  Pincus  was  an  ambitious  man  who  sought,  gained,  and 
enjoyed  power  in  certain  fields  of  biology  which  relate  to  med¬ 
icine.  He  did  not  achieve  power  and  fame  by  great  discovery, 
luck,  privilege,  or  favoritism  but  by  devotion  to  noble  goals  in 
which  he  wholeheartedly  believed.  He  could  have  used  his 
knowledge  and  influence  to  gain  wealth  but  did  not.  Among  a 
host  of  individual  achievements,  three  especially  brought  the 
power  that  he  quietly  cherished.  These  were  the  organization 
and  direction  of  the  Laurentian  Hormone  Conference,  the  or¬ 
ganization  and  direction,  with  his  friend  Hudson  Hoagland,  of 
the  Worcester  Foundation  for  Experimental  Biology,  and  the 
development  of  the  antifertility  pill. 

He  was  interested  in  the  processes  of  reproduction  and  aging, 
and  in  several  of  the  great  diseases,  such  as  arthritis,  cancer, 
and  psychoses.  He  was  interested  in  the  functions  of  the  adrenal 
cortex  and  its  response  to  stress.  He  took  the  chair  at  many 
conferences.  He  served  as  chairman  of  the  Endocrinology  Study 
Section  of  the  United  States  Public  Health  Service  and  as  chair¬ 
man  of  the  Endocrinology  Panel,  Cancer  Chemotherapy  Na¬ 
tional  Service  Center,  of  the  National  Institutes  of  Health.  It  was 
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claimed  by  some  that  he  held  too  much  power  over  other  en¬ 
docrinologists  but  I  was  there  and  remember  him  only  as  a 
skillful,  efficient,  impartial  chairman.  He  wrote  several  books 
and  monographs. 

Among  the  honors  received  by  Gregory  Pincus  were  the 
Oliver  Bird  Prize  (1957),  the  Albert  D.  Lasker  Award  in 
Planned  Parenthood  (1960),  the  Sixth  Annual  Julius  A.  Koch 
Award  (1962),  the  Modern  Medicine  Award  for  Distinguished 
Achievement  (1964),  the  City  of  Hope  National  Medical  Cen¬ 
ter  Award  (1964),  and  an  honorary  professorship,  San  Marcos 
University,  Lima,  Peru.  He  became  a  Fellow  of  the  American 
Academy  of  Arts  and  Sciences  (1939)  and  a  member  of  the 
National  Academy  of  Sciences  (1965);  he  was  President  of  the 
Endocrine  Society  (1951-1952);  he  received  the  Cameron  Prize 
in  Practical  Therapeutics  from  the  University  of  Edinburgh 
(1966)  and  the  Scientific  Achievement  Award  of  the  American 
Medical  Association  (1967). 

He  was  born  in  Woodbine,  New  Jersey,  the  eldest  son  of 
Joseph  W.  and  Elizabeth  F.  Pincus.  The  father  was  a  graduate 
of  Storrs  Agricultural  College  in  Connecticut,  taught  at  a  school 
of  agriculture,  and  edited  a  farm  journal.  The  mother  came  of 
a  family  which  was  distinguished  in  the  agricultural  sciences. 
Gregory  Pincus  was  born  into  an  environment  which  stimulated 
interest  in  books,  culture,  and  science. 

He  attended  elementary  and  secondary  public  schools  in 
New  York  City  and  became  an  honor  student  at  Morris  High 
School,  from  which  he  graduated.  He  was  president  of  high 
school  literary  and  debating  societies.  He  earned  money  doing 
odd  jobs  outside  of  school  and  doing  farm  work  during  summers. 

In  1924  he  received  a  B.S.  degree  from  Cornell  University. 
While  there  as  an  undergraduate  he  founded  and  edited  the 
Cornell  Literary  Review.  He  entered  graduate  school  at  Harvard, 
majoring  in  genetics  and  minoring  in  physiology.  He  received 
the  M.S.  and  Sc.D.  degrees  in  1927.  Following  this,  he  became 
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a  National  Research  Council  Fellow  for  three  years  and  studied 
at  the  Kaiser  Wilhelm  Institute  and  at  Cambridge  University. 
He  returned  to  Harvard  as  an  instructor  in  biology  in  1930  and 
became  an  assistant  professor  in  1931,  holding  this  appointment 
until  1938.  He  spent  1937-1938  as  a  visiting  investigator  at 
Cambridge  University. 

His  early  training  and  research  represented  an  interest  in 
the  inheritance  of  physiological  traits.  His  first  scientific  paper, 
published  in  1926  with  Horace  W.  Feldman  as  co-author,  was 
“On  the  Inheritance  of  Albinism  and  Brown  Pigmentation  in 
Mice.”  Other  studies  on  genetics  were  done  later.  A  series  of 
studies  of  geotropisms  in  rats  and  other  mammals  in  which  the 
mode  of  transmission  of  proprioceptive  function  was  analyzed 
were  reported  by  Gregory  Pincus  and  Professor  W.  J.  Crozier 
of  the  Biological  Laboratories  of  Harvard.  There  were  related 
studies  of  the  transmission  of  reaction  mechanisms  governing 
respiratory  movements  and  heartbeat  in  inbred  mouse  strains. 
He  was  influenced  by  Crozier  and  by  W.  E.  Castle  to  turn  to 
reproductive  physiology  and  he  published  a  paper  on  the  living 
eggs  of  the  rabbit  in  1930.  During  the  early  part  of  the  1930s 
his  interest  in  reproductive  physiology,  including  the  sex  hor¬ 
mones  and  the  gonadotrophic  hormones,  was  represented  by 
research  reports  in  this  field,  but  he  also  did  collaborative  studies 
on  the  inheritance  of  diabetes  mellitus  with  members  of  the 
staff  of  the  famed  Joslin  Clinic  in  Boston,  especially  with  Pris¬ 
cilla  White.  With  R.  Shapiro,  he  developed  the  first  successful 
method  of  extensive  partial  pancreatectomy  in  the  rat,  a  pro¬ 
cedure  that  has  been  widely  used. 

In  1932,  with  O.  S.  Baum  as  co-author,  Gregory  Pincus  pub¬ 
lished  his  first  paper  on  ovarian  hormones  and  the  gonado¬ 
trophic  principles  of  pregnancy  urine,  and  for  the  rest  of  his 
life  much  of  his  research  was  focused  on  the  hormones  associ¬ 
ated  with  reproductive  processes.  He  studied  living  ova  in  vivo 
and  in  vitro  and  the  processes  of  fertilization.  During  these 
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years  at  Harvard,  he  pioneered  in  producing  multiple  ovula¬ 
tion  in  animals  and  in  transplanting  animal  ova  from  one  fe¬ 
male  into  another  which  then  carried  growing  embryos  to  term. 
He  found  that  certain  phases  of  ovum  development  in  vivo 
were  regulated  by  ovarian  hormones  and  launched  a  series  of 
studies  on  ovarian  hormone  biogenesis  and  metabolism  along 
with  studies  of  their  effects  on  ovum  travel,  uterine  function, 
and  blastocyst  and  embryo  maintenance.  Studies  on  the  actions, 
metabolism,  and  biochemical  determination  of  ovarian  hor¬ 
mones  grew  apace  during  these  years.  Toward  the  end  of  the 
1930s  he  published  reports  on  the  production  of  fatherless 
rabbits  produced  by  the  artificial  activation  of  ova. 

Suddenly,  Gregory  Pincus  became  widely  known,  for  the 
news  appealed  to  the  lay  press  and  the  public.  His  friends  began 
to  refer  to  the  process  as  “Pincogenesis.”  The  achievement 
has  never  been  shown  to  be  independently  reproducible  upon 
demand,  a  requirement  for  proof  of  a  claim  in  science.  His  de¬ 
tractors,  of  whom  there  have  been  a  significant  number,  have 
never  forgotten  the  matter;  his  friends  and  admirers,  not  all 
free  of  uncertainty  about  the  validity  of  the  claim,  believe  that 
he  was  always  an  honest  scientist  who  did  not  knowingly  go 
beyond  his  facts. 

In  1938  Gregory  Pincus  moved  from  Harvard  to  Clark  Uni¬ 
versity  where  he  became  a  visiting  professor  of  experimental 
zoology  until  1945  and  held  a  Guggenheim  fellowship  from 
1939  to  1941.  He  also  held  a  titular  professorship  in  physiology 
at  Tufts  Medical  School  from  1946  to  1950,  which  was  fol¬ 
lowed  by  a  similar  professorship  in  biology  at  Boston  Uni¬ 
versity  Graduate  School. 

During  the  spring  of  1943,  a  conference  on  hormones, 
sponsored  by  the  American  Association  for  the  Advancement 
of  Science,  was  held  at  Gibson  Island  near  Baltimore.  It  was  a 
significant  event  in  the  lives  of  some  thirty  participants,  espe¬ 
cially  for  Gregory  Pincus,  and  the  consequences  had  an  en- 
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during  impact  throughout  the  world  of  endocrinology.  The  con¬ 
ference  was  organized  by  Hans  Jensen,  then  of  the  Upjohn  Com¬ 
pany,  and  by  Fred  Koch  of  the  University  of  Chicago.  The  con¬ 
ference  was  a  great  success  but  for  many  reasons  Gibson  Island, 
a  private  club,  was  an  unpleasant  place  to  meet.  For  example, 
a  distinguished  Negro  scientist.  Dr.  Percy  Julian,  had  been  in¬ 
vited  to  the  conference.  He  was  not  permitted  to  enter  the 
club  until  after  three  days  of  protesting  by  members  of  the 
conference.  Significantly,  it  was  Gregory  Pincus  who  led  the 
belatedly  successful  appeal  to  the  management  of  the  club  to 
permit  Dr.  Julian  to  join  us.  The  group  wanted  to  meet  again 
but  not  at  Gibson  Island.  Gregory  Pincus,  Robert  W.  Bates,  and 
Samuel  Gurin  were  selected  to  arransre  the  next  conference. 

O 

The  Montreal  Physiological  Society  invited  the  group  to  come 
to  Canada  and  hold  the  conference  at  Mont  Tremblant.  And 
so  the  Laurentian  Hormone  Conference  was  born  with  Gregory 
Pincus  as  the  permanent  chairman. 

The  Laurentian  Hormone  Conference  was  a  success 
from  the  beginning  but  determination  and  skill  in  human  re¬ 
lations  were  necessary  to  carry  it  past  threatening  problems. 
The  personal  qualities  of  Gregory  Pincus  became  known  and 
appreciated  by  his  fellow  conferees.  He  was  not  a  modest  man 
but  neither  was  he  haughty  nor  was  he  intolerant  of  the  limita¬ 
tions  and  foibles  of  others.  It  was  not  possible  to  publish  the 
papers  presented  at  the  first  hormone  conference  as  planned 
but  an  annual  volume  called  Recent  Progress  in  Hormone  Re¬ 
search  was  published  each  subsequent  year  and  the  publication 
lag  was  reduced  to  a  reasonable  period.  Early  financial  prob¬ 
lems  were  solved  in  part  by  contributions  from  pharmaceutical 
houses.  During  the  second  annual  meeting  at  Tremblant,  the 
anti-semitism  of  the  owner  of  the  club  became  overt  and  ar¬ 
rangements  were  made  to  meet  elsewhere.  The  Laurentian 
Hormone  Conference  did  not  return  to  Tremblant  until  the 
owner  of  the  club  died  and  it  came  under  new  management. 
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Membership  in  the  conference  required  application  and  it  was 
not  possible  to  accommodate  all  applicants.  For  a  time,  many 
who  were  not  invited  to  the  conference  became  critical  of  what 
they  claimed  were  arbitrary  decisions  by  Gregory  Pincus  to  in¬ 
vite  only  his  personal  friends.  These  criticisms  were  not  de¬ 
served.  Gregory  was  never  overtly  distressed  by  criticism  or 
hostility  but  those  close  to  him  knew  that  he  was  hurt  by  accusa¬ 
tions  of  partiality.  He  established  an  anonymous  committee 
which  processed  applications  for  membership  and  assigned  pri¬ 
ority  ratings  favoring  qualified  endocrinologists  who  had  not 
been  accommodated  the  first  or  second  year  of  application.  He 
appointed  committees  on  arrangements  and  on  programs  as 
well  as  a  senior  advisory  committee  of  some  of  us  who  were 
“old  guard.”  Criticisms  of  the  management  of  the  conference 
by  Gregory  Pincus  gradually  abated,  and  his  skills  as  an  or¬ 
ganizer  became  widely  appreciated.  When  the  business  affairs 
of  the  conference  grew,  a  corporation  was  formed  to  handle  its 
funds  and  business  transactions.  After  the  conference  began  to 
earn  its  way,  it  became  possible  to  pay  the  traveling  expenses  of 
invited  speakers  from  abroad.  It  was  characteristic  of  Gregory 
Pincus  to  be  unobtrusive;  he  spoke  briefly  to  open  each  con¬ 
ference  and  to  set  the  tone  of  informality  and  good  humor. 
Thereafter  he  made  necessary  announcements,  but  generally 
kept  in  the  background. 

This,  in  brief,  is  how  Gregory  Pincus  came  to  create  a 
ferment  in  the  field  of  endocrinology,  to  facilitate  the  exchange 
of  ideas  and  the  excitement  of  discovery,  and  to  winnow  out 
much  of  the  dogma  which  was  once  taught  about  the  ductless 
glands.  The  Laurentian  Hormone  Conference  set  new  stand¬ 
ards  in  a  field  previously  dominated  by  physicians  who  were 
strangers  to  the  laboratory  by  bringing  together  from  all  over 
the  world  outstanding  medical  and  nonmedical  scientists  from 
universities,  institutes,  research  hospitals,  and  from  industry. 

Although  Gregory  Pincus  did  not  achieve  success  by  falling 
heir  to  a  kingdom,  there  were  several  friends  and  admirers  who 
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helped  him  create  domains,  and  to  them  he  was  deeply  grate¬ 
ful.  The  most  important  was  his  friend  Hudson  Hoagland, 
with  whom  he  joined  in  1944  in  founding  the  Worcester  Foun¬ 
dation  for  Experimental  Biology  (WFEB).  This  was  a  boot¬ 
strap  operation  representing  scientific  free  enterprise,  and  un¬ 
der  the  co-directorship  of  the  two  men  it  grew  and  attracted  to 
it  some  of  the  world’s  most  gifted  young  endocrinologists.  Pin- 
cus  now  assumed  the  role  of  a  research  director.  Although 
active  in  the  planning  of  research,  he  did  less  and  less  of  it  with 
his  own  hands.  He  was  now  creating  a  role  for  himself  as  an  or¬ 
ganizer  and  director  and  was  to  develop  into  a  scientist-states¬ 
man. 

One  of  the  most  remarkable  and  fruitful  accomplishments 
at  the  WFEB  was  the  perfusion  of  beef  adrenal  glands  so  that 
large  amounts  of  corticosteroids  were  produced.  Gregory 
Pincus  believed  the  procedure  had  commercial  possibilities.  He 
assigned  Oscar  Hechter  to  the  problem.  Five  years  passed  before 
beginning  success  was  achieved,  much  of  the  credit  for  which 
belongs  to  Hechter.  By  then  the  chemical  synthesis  of  the  corti¬ 
costeroids  had  become  successful  and  microbiological  meth¬ 
ods  were  soon  to  come.  Hechter  was  among  the  first  to  predict 
the  usefulness  of  the  latter.  He  and  his  team  of  collaborators, 
whose  selection  and  organization  were  guided  by  Pincus,  then 
exploited  this  biological  system  to  elucidate  the  steps  of  bio¬ 
synthesis  of  the  corticosteroids  and  the  site  of  action  of  the 
adrenocorticotrophic  hormone  of  the  anterior  pituitary. 

The  WFEB  became  an  important  center  for  research  on  the 
steroid  hormones  and  for  training  young  investigators  in  the 
methods  of  steroid  biochemistry.  It  represented  many  other  re¬ 
search  activities  as  well.  Hoagland  and  Pincus  invited  to  it 
many  gifted  young  scientists  who  were  in  need  of  opportunity. 
The  two  men,  Hoagland,  the  Executive  Director,  and  Pincus, 
the  Scientific  Director,  so  different  in  many  traits  of  personality, 
were  alike  in  exhibiting  a  generous  spirit. 

His  titular  professorships,  first  at  Tufts  and  later  at  Boston 
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University  Graduate  School,  were  for  the  purpose  of  allowing 
graduate  students  to  work  for  the  Ph.D.  at  the  WFEB.  Although 
Gregory  Pincus  was  a  gifted  lecturer,  he  devoted  relatively  little 
time  to  formal  teaching.  Most  of  the  young  scientists  whose 
advancement  was  enhanced  by  him  were  postdoctorates  and 
were  already  zealous  achievers  by  the  time  they  came  to  him. 

It  is  important  to  mention  Min  Chueh  Chang,  one  of  the 
first  members  of  the  Institute,  who  became  a  foremost  author¬ 
ity  on  mammalian  reproduction.  Studies  done  in  the  early  1930s 
had  demonstrated  that  the  overdosing  of  laboratory  animals 
with  ovarian  hormones  would  interfere  with  the  reproductive 
cycle  and  cause  sterility.  In  1936,  Pincus  and  Kirsch  pub¬ 
lished  on  sterility  in  rabbits  caused  by  injections  of  oestrone 
and  related  compounds.  Subsequent  studies  demonstrated  the 
possibility  of  achieving  physiologic  control  over  fertility  rather 
than  pathologic  interference  with  reproduction.  M.  C.  Chang 
began  to  search  among  the  steroids  for  antifertility  agents  and 
found  a  number  which  were  orally  active  in  rats  and  rabbits. 
Gregory  Pincus,  influenced  by  his  friend  Margaret  Sanger, 
knew  the  need  of  the  world  for  effective  social  control  of  human 
fertility  and  had  the  knowledge  and  the  courage  to  aim  for  this 
goal. 

Funds  for  research  on  fertility-controlling  agents  could  not 
be  obtained  fifteen  years  ago  from  the  large  foundations  or  from 
the  federal  government.  However,  the  late  Mrs.  Stanley 
McCormack  generously  contributed  a  sizable  annual  budget 
to  support  this  work  and  did  so  continually  until  her  death  in 
January  1968.  Without  her  aid,  this  program  of  research  would 
have  been  greatly  handicapped.  Later,  the  Josiah  Macy,  Jr. 
Foundation  and  the  G.  D.  Searle  Company,  and  still  later  the 
Ford  Foundation,  through  the  Population  Council  and  the 
National  Institutes  of  Health,  contributed  to  this  work. 

When  the  clinical  testing  of  antifertility  agents  by  Dr. 
Celso  Garcia  and  Dr.  John  Rock  confirmed  the  results  on  ex- 
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perimental  animals,  Gregory  Pincus  set  up  clinical  field  tests  in 
Puerto  Rico  and  Haiti.  He  now  became  an  entrepreneur  and  a 
missionary  who  traveled  all  over  the  world  studying  the 
problems  of  human  numbers,  teaching  means  of  control,  and 
recruiting  disciples.  Always  a  voracious  reader,  he  kept  in 
touch  with  the  scientific  literature  and  with  the  details  of  re¬ 
search  in  his  Institute. 

Gregory  Pincus  was  sensitive  to  the  medical,  ethical,  politi¬ 
cal,  and  religious  problems  relating  to  population  control  and 
he  responded  to  them  as  a  wise  scientist.  At  least  twice  in  his 
life  he  had  authored  research  reports  in  which  the  conclusions 
were  not  documented  by  well-controlled  experiments.  He  knew 
that  he  had  been  criticized  and  was  now  determined  that  each 
step  forward  should  be  supported  by  unassailable  evidence.  The 
long-term  effects  of  antifertility  agents  are  not  yet  known 
with  certainty  and  now  and  then  there  are  sobering  claims  for 
pathogenesis  in  a  small  number  of  patients,  but  in  general,  the 
laboratory  and  clinical  testing  of  these  agents  was  done  in 
the  best  possible  way. 

The  activities  described  above,  plus  love  and  selflessness 
to  family,  would  have  drained  the  energies  of  any  man  not  well 
endowed  with  physical  strength  and  emotional  reserve,  but 
Gregory  Pincus  attended  to  these  and  many  other  interests  and 
responsibilities,  and  for  most  of  his  life  seemed  as  fresh  and 
relaxed  as  he  was  urbane.  When  confronted  by  emotional  flare- 
ups,  he  remained  calm.  He  knew  how  to  relax.  I  am  reminded 
again  of  the  first  hormone  conference  held  at  Gibson  Island. 
A  number  of  conferees  were  crowded  into  an  untidy,  too  warm, 
poorly  ventilated  dormitory  where  the  odds  against  restful  sleep 
were  higher  than  wanted.  It  was  Gregory  Pincus  who  slept 
soundly  and  soundfully  throughout  the  night  and  awakened  in 
the  morning  to  remark  to  his  less  fortunate  companions,  “Isn’t 
it  amazing  that  this  number  slept  in  one  room  and  nobody 
snored?” 
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I  do  not  know  when  Gregory  Pincus  became  ill,  but  during 
the  last  three  years  of  his  life  there  were  times  that  he  looked  un¬ 
well  and  there  were  rumors  that  this  was  so.  He  either  did  not 
then  know  that  his  illness  was  serious  or,  if  he  recognized  the 
fact  within  the  quiet  of  his  mind,  he  did  not  want  it  known  to 
others.  I  quote  from  a  letter  written  by  him  to  me  March  28, 
1966:  “Oscar  Hechter  tells  me  that  you  have  been  informed  that 
I  am  a  seriously  ill  man.  This  is  entirely  untrue,  and  I  wish 
you  would  do  your  utmost  to  scotch  this  rumor.  At  the  moment 
I  am  healthier  than  I  have  been  in  many  years.  As  nearly  as  I 
can  make  out,  a  minor  setback  which  occurred  about  a  year  ago 
has  been  the  source  of  the  unfounded  rumor.”  Shortly  there¬ 
after,  a  physician  friend  told  me  the  nature  of  Gregory’s  illness, 
a  correct  deduction  which  was  made  from  his  appearance  and 
a  knowledge  of  the  symptoms  rather  than  a  personal  medical 
examination.  In  any  case,  Gregory  Pincus  would  not  play  the 
role  of  an  invalid.  When  it  became  known  that  he  had  mye¬ 
loid  metaplasia,  he  assured  his  friends  that  modern  therapeutic 
measures  would  allow  him  to  live  into  retirement  years.  He  con¬ 
tinued  to  work  and  travel.  I  received  a  letter  from  him  written 
a  week  before  he  died,  asking  me  to  chair  a  session  at  the  1967 
Laurentian  Hormone  Conference.  I  was  traveling  on  the  day 
of  his  death  and  did  not  learn  of  it  until  we  arrived  at  Trem- 
blant.  His  secretary  said  that  in  lucid  moments  prior  to  death 
he  asked  that  the  hormone  conference  be  held  as  planned.  I 
remembered  that  many  years  earlier  Gregory  Pincus  had  opened 
a  conference  with  the  announcement  of  the  first  deaths  among 
members  of  the  old  guard  and  had  commented  that  the  future 
of  the  hormone  conference  was  uncertain,  that  man  is  mortal, 
and  that  the  conference  might  not  endure  beyond  the  lives  of 
those  who  presently  organized  and  enjoyed  it.  But  when  Greg¬ 
ory  Pincus  died,  the  Laurentian  Hormone  Conference  had 
long  since  become  a  viable,  healthy  institution,  with  an  organ¬ 
ization  and  gist  that  would  serve  the  future  as  a  living  me- 
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morial  to  the  man  who  guided  it  for  more  than  two  decades. 

Oscar  Hechter  has  written  a  homage*  to  Gregory  Pincus  in 
which  he  says,  “I  feel  that  Gregory  Goodwin  Pincus — Goody  to 
his  friends — is  too  big  a  man  to  treat  in  a  ritualistic  fashion. 
Pincus  for  me  represents  the  prototype  of  a  new  scientist,  whose 
life  and  achievements  merit  critical  examination  and  analysis. 
On  a  planet  rapidly  being  irreversibly  transformed  by  science 
and  technology  in  ways  not  clearly  foreseen,  we  desperately 
need  information  about  the  mechanisms  by  which  individual 
scientists  change  the  world.  Pincus  and  his  life  merit  a  critical 
case  history,  because  if  new  Pincuses  arise  in  the  future,  they 
will  have  a  powerful  impact  upon  the  world.” 

Hechter  examines  the  life  of  Gregory  Pincus  candidly  and 
concludes  that  he  was  a  great  man  because  he  was  a  person  of 
action  who  showed  the  world  that  the  population  crisis  is  not 
an  impossible  problem.  Few  scientists  have  had  so  great  an 
impact  upon  the  lives  of  others  as  did  Gregory  Pincus  by  pro¬ 
moting  the  antifertility  properties  of  certain  steroids,  now 
known  as  The  Pill.  The  Pill  may  not  remain  the  antifertility 
agent  of  choice,  but  its  development  created  a  climate  of  interest 
and  opinion  needed  for  extensive  research  on  antifertility  and 
the  aim  to  apply  this  knowledge  to  save  mankind. 

To  oversimplify,  some  scientists  become  great  by  making 
important  contributions  to  knowledge — discovery  in  the 
laboratory — and  others  become  great  as  organizers  and  by 
making  important  applications  of  knowledge.  Gregory  Pincus, 
a  scientist-statesman,  was  one  of  the  latter. 


*  Oscar  Hechter,  “Homage  to  Gregory  Pincus,”  Perspectives  in  Biology  and 
Medicine,  Spring  1968  (an  In  Memoriam  issue  to  Gregory  Pincus). 


240 


BIOGRAPHICAL  MEMOIRS 


BIBLIOGRAPHY 
KEY  TO  ABBREVIATIONS 
Acta  Endocrinol,  rr  Acta  Endocrinologica 

Acta  Endocrinol.,  Suppl.  =  Acta  Endocrinologica,  Suppleraentum 

Am.  J.  Med.  Sci.  =  American  Journal  of  Medical  Sciences 

Am.  J.  Obstet.  Gynecol.  —  American  Journal  of  Obstetrics  and  Gynecology 

Am.  J.  Physiol.  American  Journal  of  Physiology 

Am.  J.  Psychiat.  =  American  Journal  of  Psychiatry 

Am.  Naturalist  =  American  Naturalist 

Am.  Zool.  =  American  Zoologist 

Anat.  Record  m  Anatomical  Record 

Anat.  Record  Suppl.  =  Anatomical  Record  Supplement 

Ann.  N.Y.  Acad.  Sci.  =  Annals  of  the  New  York  Academy  of  Sciences 

Arch.  Biochem.  =  Archives  of  Biochemistry 

Arch.  Biochem.  Biophys.  ==  Archives  of  Biochemistry  and  Biophysics 
Biochem.  Pharmacol.  =:  Biochemical  Pharmacology 

Bull.  Post  Grad.  Comm.  Med.  Univ.  Sydney  =  Bulletin  of  the  Postgraduate 
Committee  in  Medicine,  University  of  Sydney 
Cancer  Res.  =  Cancer  Research 

Ciba  Found.  Colloq.  Aging  =  Ciba  Foundation  Colloquia  on  Aging 
Ciba  Found.  Colloq.  Endocrinol.  =  Ciba  Foundation  Colloquia  on  En¬ 
docrinology 

Current  Med.  Dig.  =  Current  Medical  Digest 
Federation  Proc.  =  Federation  Proceedings 

Gen.  Comp.  Endocrinol.  =  General  and  Comparative  Endocrinology 
J.  Am.  Chem.  Soc.  =  Journal  of  the  American  Chemical  Society 
J.  Am.  Med.  Assoc.  =  Journal  of  the  American  Medical  Association 
J.  Aviation  Med.  =  Journal  of  Aviation  Medicine 
J.  Biol.  Chem.  =  Journal  of  Biological  Chemistry 

J.  Clin.  Endocrinol.  —  Journal  of  Clinical  Endocrinology  (later,  J.  Clin. 
Endocrinol.  Metab.) 

J.  Clin.  Endocrinol.  Metab.  =  Journal  of  Clinical  Endocrinology  and  Me¬ 
tabolism 

J.  Clin.  Invest.  :=  Journal  of  Clinical  Investigation 

J.  Embryol.  Exp.  Morphol.  =  Journal  of  Embryology  and  Experimental 
Morphology 

J.  Exp.  Med.  =  Journal  of  Experimental  Medicine 
J.  Exp.  Zool.  =  Journal  of  Experimental  Zoology 
J.  Gen.  Physiol.  =  Journal  of  General  Physiology 
J.  Gerontol.  =  Journal  of  Gerontology 
Physiol.  Rev.  =  Physiological  Reviews 

Proc.  -  Internat.  Conf.  Planned  Parenthood  =  Proceedings  of 

the -  International  Conference  on  Planned  Parenthood. 

Proc.  -  Internat.  Congr.  Hormonal  Steroids  =  Proceedings  of  the 

-  International  Congress  on  Hormonal  Steroids 


GREGORY  GOODWIN  PINCUS 


241 

Inter- 


Proc. - Internat.  Physiol.  Congr.  =  Proceedings  of  the 

national  Physiological  Congress 

Proc.  Nat.  Acad.  Sci.  =  Proceedings  of  the  National  Academy  of  Sciences 

Proc.  6th  Pan-Am.  Congr.  Endocrinol.  =  Proceedings  of  the  6th  Pan- 
American  Congress  of  Endocrinology 

Proc.  Roy.  Soc.  London  =  Proceedings  of  the  Royal  Society  of  London 
(Ser.  A  =  Mathematical  Sciences;  Ser.  B  =  Biological  Sciences) 

Proc.  Soc.  Exp.  Biol.  Med.  =  Proceedings  of  the  Society  for  Experimental 
Biology  and  Medicine 

Psychosomat.  Med.  z=  Psychosomatic  Medicine 

Recent  Progr.  Hormone  Res.  =  Recent  Progress  in  Hormone  Research 

1926 

With  Horace  W.  Feldman.  On  the  inheritance  of  albinism  and 
brown  pigmentation  in  mice.  Am.  Naturalist,  60:195-98. 

With  W.  J.  Crozier.  Stereotropism  in  rats  and  mice.  J.  Gen. 
Physiol.,  10:195-203. 

With  W.  J.  Crozier.  Tropism  of  mammals.  Proc.  Nat.  Acad.  Sci., 
12:612-16. 

With  W.  J.  Crozier.  The  geotropic  conduct  of  young  rats.  J.  Gen. 
Physiol.,  10:257-69. 

1927 

With  W.  J.  Crozier.  Phototropism  in  young  rats.  J.  Gen.  Physiol., 
10:407-17. 

With  W.  J.  Crozier.  On  the  equilibration  of  geotropic  and  photo¬ 
tropic  excitations  in  the  rat.  J.  Gen.  Physiol.,  10:419-24. 

With  W.  J.  Crozier.  Geotropic  orientations  of  young  rats.  J. 
Gen.  Physiol.,  10:519-24. 

Geotropic  creeping  of  young  rats.  J.  Gen.  Physiol.,  10:525-32. 

A  comparative  study  of  the  chromosomes  of  the  Norway  rat  ( Rattus 
norvegicus  Erxl.)  and  the  black  rat  ( Rattus  rattus  L.).  Journal 
of  Morphology  and  Physiology,  44:515-38. 

1928 

With  T.  J.  B.  Stier.  Temperature  characteristics  for  frequency 
of  respiratory  movements  in  young  mammals.  J.  Gen.  Physiol., 
11:349-56. 

With  W.  E.  Castle.  Hooded  rats  and  selection:  a  study  of  the 
limitations  of  the  pure-line  theory.  J.  Exp.  Zool.,  50:409-39. 

With  W.  J.  Crozier.  On  the  geotropic  orientation  of  young  mam¬ 
mals.  J.  Gen.  Physiol.,  11:789-802. 


242 


BIOGRAPHICAL  MEMOIRS 

1929 

A  spontaneous  mutation  in  the  house  mouse.  Proc.  Nat.  Acad. 
Sci.,  15:85-88. 

A  mosaic  (black-brown)  coat  pattern  in  the  mouse.  J.  Exp.  Zool., 
52:459-41. 

With  W.  J.  Crozier.  On  the  geotropic  response  in  young  rats. 
Proc.  Nat.  Acad.  Sci.,  15:581-86. 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of  young 
rats.  I  and  II.  J.  Gen.  Physiol.,  13:57-120. 

With  W.  J.  Crozier  and  T.  J.  B.  Stier.  On  the  theory  of  “tempera¬ 
ture  characteristics.’'  Am.  J.  Physiol.,  90(2):  October. 

1950 

Observations  on  the  living  eggs  of  the  rabbit.  Proc.  Roy.  Soc. 
London,  107B:  132-67. 

1931 

On  the  temperature  characteristics  for  frequency  of  breathing  move¬ 
ments  in  inbred  strains  of  mice  and  their  hybrid  offspring.  I. 
J.  Gen.  Physiol.,  14:421-43. 

A  transplantation  of  mouse  ovaries  into  the  rat.  Anat.  Record, 
49:97-101. 

A  modifier  of  piebald  spotting  in  mice.  Am.  Naturalist,  65:283- 

86. 

With  A.  Fischer.  The  growth  and  death  of  tissue  cultures  ex¬ 
posed  to  supranormal  temperatures.  J.  Exp.  Med.,  54:323-32. 
With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of  young 
rats.  Ill  and  IV.  J.  Gen.  Physiol.,  15:201-56. 

1932 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of  young 
rats.  V  and  VI.  J.  Gen.  Physiol.,  15:421-62. 

With  W.  J.  Crozier.  Certain  principles  of  physiological  genetics. 
Proceedings  of  the  6th  International  Congress  of  Genetics,  Vol. 
2,  pp.  31-32. 

With  O.  S.  Baum.  On  the  interaction  of  oestrin  and  the  ovary- 
stimulating  principles  of  extracts  of  the  urine  of  pregnancy. 
Am.  J.  Physiol.,  102:241-48. 

With  E.  V.  Enzmann.  Fertilization  in  the  rabbit.  Journal  of 
Experimental  Biology,  9:403-8. 


GREGORY  GOODWIN  PINCUS 


243 


With  Frank  Gilchrist.  Living  rat  eggs.  Anat.  Record,  54:275-87. 

With  E.  V.  Enzmann  and  N.  R.  Saphir.  Delayed  pregnancy  in 
mice.  Anat.  Record,  54:325-41. 

1933 

With  E.  V.  Enzmann.  The  effect  on  lactating  mice  of  injecting 
an  extract  of  the  urine  of  pregnancy.  Am.  J.  Physiol.,  103:30-33. 

With  N.  Werthessen.  The  continued  injection  of  oestrin  into 
young  rats.  Am.  J.  Physiol.,  103:631-36. 

With  N.  Werthessen.  Multiple  ovaries  in  mice.  Am.  J.  Physiol., 
104:117-19. 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of  young 
rats.  VII.  J.  Gen.  Physiol.,  16:801-13. 

With  Priscilla  White.  On  the  inheritance  of  diabetes  mellitus. 
Proc.  Nat.  Acad.  Sci.,  19:631-35. 

With  Priscilla  White.  On  the  inheritance  of  diabetes  mellitis.  I. 
An  analysis  of  675  family  histories.  Am.  J.  Med.  Sci.,  186:1-14. 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of 
young  rats.  VIII.  J.  Gen.  Physiol.,  16:883-93. 

With  G.  DeRoo  Sterne  and  E.  Enzmann.  The  development  of 
temperature  regulation  in  the  mouse.  Proc.  Nat.  Acad.  Sci., 
19:729-33. 


1934 

With  E.  V.  Enzmann.  Can  mammalian  eggs  undergo  normal  de¬ 
velopment  in  vitro ?  Proc.  Nat.  Acad.  Sci.,  20:121-22. 

With  Priscilla  White  and  Elliott  P.  Joslin.  The  inheritance  of 
diabetes.  J.  Am.  Med.  Assoc.,  103:105-6. 

With  E.  P.  Joslin  and  P.  White.  The  age-incidence  relations  in 
diabetes  mellitus.  Am.  J.  Med.  Sci.,  188:116-21. 

With  P.  White.  On  the  inheritance  of  diabetes  mellitus.  II.  Fur¬ 
ther  analysis  of  family  histories.  Am.  J.  Med.  Sci.,  188:159-68. 
With  E.  V.  Enzmann.  The  extinction  of  reflexes  in  spinal  mice 
of  different  ages  as  an  indicator  of  the  decline  of  anaerobiosis. 
J.  Gen.  Physiol.,  18:163-69. 

With  Priscilla  White.  On  the  inheritance  of  diabetes  mellitus.  III. 
The  blood  sugar  values  of  the  relatives  of  diabetics.  Am.  J. 
Med.  Sci.,  188:782-89. 

1935 

With  H.  O.  Burdick.  The  effect  of  oestrin  injections  upon  the 


244 


BIOGRAPHICAL  MEMOIRS 


developing  ova  of  mice  and  rabbits.  Am.  J.  Physiol.,  111:201-8. 

With  W.  J.  Crozier  and  B.  Renshaw.  Temperature  characteris¬ 
tics  for  heartbeat  frequency  in  mice.  J.  Gen.  Physiol.,  18:491- 
97. 

With  Harry  B.  Friedgood.  Studies  on  conditions  of  activity  in 
endocrine  organs.  XXX.  The  nervous  control  of  the  anterior 
hypophysis  as  indicated  by  maturation  of  ova  and  ovulation 
after  stimulation  of  cervical  sympathetics.  Endocrinology,  19: 
710-18. 

With  E.  V.  Enzmann.  The  comparative  behavior  of  mammalian 
eggs  in  vivo  and  in  vitro.  I.  The  activation  of  ovarian  eggs. 
J.  Exp.  Med.,  62:665-75. 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientations  of 
young  rats.  IX.  J.  Gen.  Physiol.,  19:21 1-19. 

19S6 

With  W.  J.  Crozier  and  P.  A.  Zahl.  The  resistance  of  drosophila 
to  alcohol.  J.  Gen.  Physiol.,  19:523-57. 

With  Ralph  E.  Kirsch.  The  sterility  of  rabbits  produced  by  in¬ 
jections  of  oesterone  and  related  compounds.  Am.  J.  Physiol., 
115:219-28. 

With  E.  V.  Enzmann.  The  comparative  behavior  of  mammalian 
eggs  in  vivo  and  in  vitro.  II.  The  activation  of  tubal  eggs  of 
the  rabbit.  J.  Exp.  Zool.,  73:195-208. 

The  experimental  activation  of  rabbit  eggs.  Am.  J.  Physiol.,  116: 

121. 

With  N.  T.  Werthessen.  The  oestrogenic  activity  of  certain  phe- 
nanthrene  and  hydrophenanthrene  derivatives.  Science,  84:45- 
46. 

With  R.  Shapiro.  Pancreatic  diabetes  and  hypophysectomy  in  the 
rat.  Proc.  Soc.  Exp.  Biol.  Med.,  34:416-19. 

With  W.  J.  Crozier.  Analysis  of  the  geotropic  orientation  of  young 
rats.  X.  J.  Gen.  Physiol.,  20:1 1 1-14. 

With  Grace  Wheeler,  Genevieve  Young,  and  P.  A.  Zahl.  The 
colorimetric  determination  of  urinary  estrin.  J.  Biol.  Chem., 
116:253-66. 

The  parthenogenetic  activation  of  rabbit  eggs.  Anat.  Record,  67:7, 
Suppl.  No.  1. 

With  N.  T.  Werthessen.  The  factors  controlling  blastocyst  growth 
in  the  rabbit.  Anat.  Record,  67:8,  Suppl.  No.  1. 


GREGORY  GOODWIN  PINCUS  245 

The  Eggs  of  Mammals.  New  York,  The  Macmillan  Company,  ix 

+  160  pp. 


1937 


With  H.  O.  Burdick  and  R.  Whitney.  The  fate  of  mouse  ova 
tube-locked  by  injections  of  oestrogenic  substances.  Anat.  Rec¬ 
ord,  67:513-19. 

With  James  Berkman.  Ascorbic  acid  during  pregnancy  in  the  rab¬ 
bit.  Am  J.  Physiol.,  119:455-62. 

With  W.  J.  Crozier.  Photic  stimulation  of  young  rats.  J.  Gen. 
Physiol.,  17:105-11. 

With  E.  V.  Enzmann.  The  growth,  maturation  and  atresia  of 
ovarian  eggs  in  the  rabbit.  Journal  of  Morphology,  61:351-83. 

With  Barbara  Saunders.  Unfertilized  human  tubal  ova.  Anat. 
Record,  69:163-69. 

With  N.  T.  Werthessen.  A  quantitative  method  for  the  bioassay 
of  progestin.  Am.  J.  Physiol.,  120:100-4. 

With  Paul  A.  Zahl.  The  biogenesis  of  primary  sex  hormones.  I. 
The  fate  of  estrins  injected  into  the  rabbit.  J.  Gen.  Physiol., 
20:879-93. 

The  metabolism  of  ovarian  hormones,  especially  in  relation  to  the 
growth  of  fertilized  ovum.  Cold  Spring  Harbor  Symposia  on 
Quantitative  Biology,  5:44-56. 


1938 

With  G.  van  S.  Smith  and  O.  W.  Smith.  Total  urinary  estrogen, 
estrone,  and  estriol  during  a  menstrual  cycle  and  a  pregnancy. 
Am.  J.  Physiol.,  121:98-106. 

With  N.  T.  Werthessen.  The  comparative  behavior  of  mammalian 
eggs  in  vivo  and  in  vitro.  III.  Factors  controlling  the  growth 
of  the  rabbit  blastocyst.  J.  Exp.  Zool.,  78:1-18. 

With  F.  L.  Maynard  and  M.  Ross.  Ascorbic  acid  and  glutathione 
in  the  rabbit  pituitary  during  pregnancy.  Proceedings  of  the 
American  Physiological  Society,  p.  164. 

With  Nicholas  T.  Werthessen.  The  maintenance  of  embryo  life  in 
ovariectomized  rabbits.  Am.  J.  Physiol.,  124:484-90. 

With  Nicholas  T.  Werthessen.  An  analysis  of  the  mechanism  of 
oestrogenic  activity.  Proc.  Roy.  Soc.  London,  126B:  330-56. 


246 


BIOGRAPHICAL  MEMOIRS 


1959 

With  Mark  Graubard.  The  respiration  of  uterine  tissue  of  the 
rabbit  and  immature  rat.  Am.  J.  Physiol.,  126:506. 

The  maturation  of  explanted  human  ovarian  ova.  Am.  J.  Physiol., 
126:600. 

The  comparative  behavior  of  mammalian  eggs  in  vivo  and  in  vitro. 
IV.  The  development  of  fertilized  and  artificially  activated 
rabbit  eggs.  J.  Exp.  Zook,  82:85-129. 

The  breeding  of  some  rabbits  produced  by  recipients  of  artifically 
activated  ova.  Proc.  Nat.  Acad.  Sci.,  25:557-59. 

With  C.  W.  Waddington.  The  effects  of  mitosis-inhibiting  treat¬ 
ments  on  normally  fertilized  precleavage  rabbit  eggs.  Journal 
of  Heredity,  30:515-18. 

With  Barbara  Saunders.  The  comparative  behavior  of  mammalian 
eggs  in  vivo  and  in  vitro.  VI.  The  maturation  of  human  ovarian 
ova.  Anat.  Record,  75:537-45. 

1940 

With  Herbert  Shapiro.  Further  studies  on  the  parthenogenetic 
activation  of  rabbit  eggs.  Proc.  Nat.  Acad.  Sci.,  26:163-65. 

With  Mark  Graubard.  Estrogen  metabolism  in  cancerous  and  non- 
cancerous  women.  Endocrinology,  26:427-32. 

With  Mark  Graubard.  Uterine  changes  in  the  rabbit  with  the  ad¬ 
vent  of  pregnancy.  Am.  J.  Physiol.,  128:653-61. 

With  Mark  Graubard.  The  response  of  rat  uteri  to  hormone  in¬ 
jections.  Endocrinology,  26:684-92. 

Superovulation  in  rabbits.  Anat.  Record,  77:1-8. 

With  Herbert  Shapiro.  The  comparative  behavior  of  mammalian 
eggs  in  vivo  and  in  vitro.  VII.  Further  studies  on  the  activation 
of  rabbit  eggs.  Proceedings  of  the  American  Philosophical  So¬ 
ciety,  83:631-46. 

The  developmental  physiology  of  rabbit  eggs.  Transactions  of  the 
New  York  Academy  of  Sciences,  3:1-2. 

Jacob  Goodale  Lipman,  1846-1939.  Proceedings  of  the  American 
Academy  of  Arts  and  Sciences,  74:142-43. 

With  Dorothy  Webster  Martin.  Liver  damage  and  estrogen  in¬ 
activation.  Endocrinology,  27:838-39. 

1941 

With  William  H.  Pearlman.  Alcoholic  and  non-alcoholic  keto- 


GREGORY  GOODWIN  PINCUS 


247 


steroids  and  the  Zimmerman  color  reaction.  Science,  93:163- 
64. 

With  Mark  Graubard.  The  oxidation  of  estrogens  by  phenolases. 
Proc.  Nat.  Acad.  Sci.,  27:149-52. 

The  control  of  ovum  growth.  Science,  93:438-39. 

With  M.  Graubard.  The  oxidation  of  estrogens  by  phenolases. 
Am.  J.  Physiol.,  133:298. 

With  W.  H.  Pearlman.  The  non-alcoholic  17-ketosteroids  of 
neutral  urinary  extracts.  Am.  J.  Physiol.,  133:411. 

Factors  controlling  the  growth  of  rabbit  blastocysts.  Am.  J.  Phys¬ 
iol.,  133:412-13. 

With  W.  H.  Pearlman.  Fractionation  of  neutral  urinary  steroids. 
Endocrinology,  29:413-24. 

With  W.  H.  Pearlman.  Steroid  excretion  in  cancerous  and 
non-cancerous  persons.  II.  Urinary  estrogens.  Cancer  Res., 
1:970-74. 

1942 

With  H.  Hoagland.  Revival  of  mammalian  sperm  after  immer¬ 
sion  in  liquid  nitrogen.  J.  Gen.  Physiol.,  25:337-44. 

With  M.  Graubard.  Steroid  metabolism:  estrogens  and  pheno¬ 
lases.  Endocrinology,  30:265-69. 

With  W.  H.  Pearlman  and  N.  T.  Werthessen.  The  isolation  of 
allopregnanol-3(;3)-one-20  from  human  pregnancy  urine.  I. 
Biol.  Chem.,  142:649-52. 

With  Mark  Graubard.  Estrogens  and  phenolases.  Federation 
Proc.,  1:31.  (A) 

Report  of  the  ketosteroid  conference  held  at  Atlantic  City,  June 
7,  1942.  Macy  Foundation,  New  York. 

Steroid  excretion  in  cancerous  and  non-cancerous  persons.  Can¬ 
cer  Res.,  2,  No.  10.  (A) 

With  W.  H.  Pearlman.  The  ketonic  steroids  of  pregnancy  urine. 
Federation  Proc.,  1:66.  (A) 

Nutrition  of  the  rabbit  ovum  in  vitro.  Federation  Proc.,  1:67.  (A) 

With  W.  H.  Pearlman.  Metabolism  of  estrone  in  men  and  non¬ 
pregnant  women.  Endocrinology,  31:507-14. 

1943 

With  William  H.  Pearlman.  The  intermediate  metabolism  of  the 
sex  hormones.  Vitamins  and  Hormones,  1:294-343. 


248 


BIOGRAPHICAL  MEMOIRS 


New  color  reaction  for  certain  urinary  17-ketosteroids.  Endocrinol¬ 
ogy,  82:176-84. 

With  W.  H.  Pearlman.  The  metabolism  of  estrone  in  men.  J. 
Biol.  Chem.,  174:379-87. 

A  diurnal  rhythm  in  the  excretion  of  urinary  ketosteroids  in 
young  men.  J.  Clin.  Endocrinol.,  3: 195-99. 

Urinary  ketosteroids — report  of  conference.  J.  Clin.  Endocrinol., 
3:301-3. 

With  Hudson  Hoagland.  Steroid  excretion  and  the  stress  of  fly¬ 
ing.  J.  Aviation  Med.,  14:173-93. 

With  Joseph  Schiller.  The  fate  of  a-estradiol  and  of  estriol  in¬ 
jected  into  a  human  male  subject.  Arch.  Biochem.,  2:317-21. 

With  Joseph  Schiller.  Perfusion  of  rat  livers  with  estrogen  in 
vitro.  Science,  98:410-12. 

Adrenocortical  hormones  in  human  urine.  J.  Clin.  Endocrinol., 
3:655-56. 


1944 

With  J.  Schiller.  The  metabolism  of  estrone  in  normal  and  par¬ 
tially  hepatectomized  rats.  Endocrinology,  34:203-9. 

With  H.  Hoagland.  Effects  of  administered  pregnenolone  on 
fatiguing  psychomotor  performance.  J.  Aviation  Med.,  15:98- 
115. 


1945 

With  F.  Elmadjian.  The  adrenal  cortex  and  the  lymphocytopenia 
of  stress.  Endocrinology,  37:47-49. 

The  analysis  of  human  urines  for  steroid  substances.  J.  Clin. 
Endorcinol.,  5:291-300. 

With  H.  Hoagland.  Effects  on  industrial  production  of  the  ad¬ 
ministration  of  A5-pregnenolone  to  factory  workers.  I.  Psycho- 
somat.  Med.,  7:342-46. 

With  H.  Hoagland,  C.  H.  Wilson,  and  N.  J.  Fay.  Effects  on  in¬ 
dustrial  production  of  the  administration  of  A5-pregnenolone 
to  factory  workers.  II.  Psychosomat.  Med.,  7:347-52. 

Hormones  and  Behavior.  Conference  for  Anthropologists,  De¬ 
cember.  New  York,  The  Viking  Fund. 

1946 

With  F.  Elmadjian.  A  study  of  the  diurnal  variations  in  circulat- 


GREGORY  GOODWIN  PINCUS  249 

ing  lymphocytes  in  normal  and  psychotic  subjects.  T.  Clin. 
Endocrinol.,  6:287-94. 

With  F.  Elmadjian.  The  lymphocyte  response  to  heat  stress  in 
normal  and  psychotic  subjects.  J.  Clin.  Endocrinol.,  6:295- 
300. 

With  F.  Elmadjian  and  H.  Hoagland.  Stressful  psychomotor 
performance  and  adrenal  cortical  function  as  indicated  by  the 
lymphocyte  response.  J.  Clin.  Endocrinol.,  6:301-11. 

The  steroid  hormones.  In:  Currents  in  Biochemical  Research , 
ed.  by  D.  E.  Green,  pp.  305-20.  New  York,  Interscience  Pub¬ 
lishers,  Inc. 

With  O.  Hechter.  The  17-ketosteroid  in  plasma,  urine  and  sweat. 
Federation  Proc.,  5:43.  (A) 

With  W.  H.  Pearlman.  The  metabolism  of  pregnenolone.  Fed¬ 
eration  Proc.,  5:79-80.  (A) 

With  Z.  Hadidian  and  M.  Yeaton.  A  comparative  study  of  andro¬ 
gen  and  17-ketosteroid  excretion  in  men.  Federation  Proc., 
5:81.  (A) 

With  H.  Hoagland,  W.  Malamud,  and  I.  C.  Kaufman.  Changes 
in  the  electroencephalogram  and  in  the  excretion  of  17-keto- 
steroids  accompanying  electroshock  therapy  of  agitated  depres¬ 
sion.  Psychosomat.  Med.,  8:246-51. 

With  F.  Elmadjian  and  H.  Freeman.  The  adrenal  cortex  and  the 
lymphocytopenia  due  to  glucose  administration.  Endocrinol¬ 
ogy,  39:293-99. 


1947 

Studies  of  the  role  of  the  adrenal  cortex  in  the  stress  of  human 
subjects.  Recent  Progr.  Hormone  Res.,  1:123-45. 

Estrone  oxidation  products:  a  comparative  study  of  estrone,  mar- 
rianolic  acid  and  estrolic  acid.  Federation  Proc.,  6:180.  (A) 

With  A.  L.  Watkins,  S.  Cobb,  J.  E.  Finesinger,  M.  A.  B.  Brazier, 
and  H.  C.  Shands.  Psychiatric  and  physiologic  studies  on 
fatigue:  a  preliminary  report.  Archives  of  Physical  Medicine, 
28:199-206. 


1948 

With  L.  Romanoff  and  J.  Carlo.  Variations  with  age  in  neutral 
steroid  excretion  of  men.  Federation  Proc.,  7:93.  (A) 


250  BIOGRAPHICAL  MEMOIRS 

With  L.  P.  Romanoff  and  J.  Carlo.  A  diurnal  rhythm  in  the  excre¬ 
tion  of  neutral  reducing  lipids  by  man  and  its  relation  to  the 
17-ketosteroid  rhythm.  J.  Clin.  Endocrinol.,  8:221-26. 

With  H.  C.  Shands  and  J.  E.  Finesinger,  with  the  collaboration  of 
M.  A.  B.  Brazier,  A.  L.  Watkins,  and  R.  S.  Schwab.  Lympho¬ 
cytes  in  the  psychoneuroses:  preliminary  observations.  Am.  J. 
Psychiat.,  105:277-85. 

With  Kenneth  V.  Thimann.  Historical  introduction.  In:  Hor¬ 
mones:  Physiology,  Chemistry  and  Applications,  ed.  by  Gregory 
Pincus  and  Kenneth  V.  Thimann,  Vol.  1,  pp.  1-4.  New  York, 
Academic  Press,  Inc. 

The  assay  of  ovarian  hormones.  In:  Hormones:  Physiology, 
Chemistry  and  Applications,  ed.  by  Gregory  Pincus  and  Ken¬ 
neth  V.  Thimann,  Vol.  1,  pp.  333-49.  New  York,  Academic 
Press,  Inc. 

With  N.  W.  Pirie  and  M.  C.  Chang.  The  effects  of  hyaluronidase 
inhibitors  on  fertilization  in  the  rabbit.  Arch.  Biochem.,  19: 
388-96. 

1949 

With  M.  C.  Chang.  Artificial  insemination  of  rabbits  and  trans¬ 
plantation  of  rabbit  eggs.  Federation  Proc.,  8:23-24.  (A) 

With  H.  Hoagland,  H.  Freeman,  F.  Elmadjian,  and  L.  P.  Roman¬ 
off.  A  study  of  pituitary-adrenocortical  function  in  normal 
and  psychotic  men.  Psychosomat.  Med.,  11:74-101. 

With  R.  G.  Hoskins.  Sex  hormone  relationships  in  schizophrenic 
men.  Psychosomat.  Med.,  11:102-9. 

With  V.  Schenker,  F.  Elmadjian,  and  H.  Hoagland.  The  respon- 
sivity  of  schizophrenic  men  to  pituitary  adrenocorticotrophin. 
Psychosomat.  Med.,  11:146-50. 

Adrenal  cortex  function  in  stress.  Ann.  N.Y.  Acad.  Sci.,  50:635- 
45. 

With  L.  P.  Romanoff  and  J.  Plager.  The  determination  of  adreno¬ 
cortical  steroids  in  human  urine.  Endocrinology,  45: 10-20. 

With  H.  Hoagland,  H.  Freeman,  and  F.  Elmadjian.  Adrenal 
function  in  mental  disease.  Recent  Progr.  Hormone  Res.,  4: 
291-322. 

With  O.  Hechter,  R.  P.  Jacobsen,  R.  Jeanloz,  H.  Levy,  C.  W 
Marshall,  and  V.  Schenker.  Bio-oxygenation  of  1 1-desoxycor- 
ticosterone  at  C-ll.  J.  Am.  Chem.  Soc.,  71:3261. 


GREGORY  GOODWIN  PINCUS 


251 


Regulation  of  adrenal  cortical  secretion.  In:  Transactions  of  the 
First  Conference  on  Adrenal  Cortex,  ed.  by  E.  P.  Ralli.  New 
York,  Macy  Foundation. 

1950 

Measures  of  stress  responsivity  in  younger  and  older  men.  Life 
Stress  and  Bodily  Disease,  29:469-76. 

With  O.  Hechter,  R.  P.  Jacobsen,  R.  Jeanloz,  H.  Levy,  C.  W. 
Marshall,  and  V.  Schenker.  The  bio-oxygenation  of  steroids 
at  C-ll.  Arch.  Biochem.,  25:457-60. 

With  L.  P.  Romanoff.  Extraction  and  fractionation  of  urinary 
corticosteroids.  Federation  Proc.,  9:101.  (A) 

With  H.  Hoagland.  Adrenal  cortical  responses  to  stress  in  nor¬ 
mal  men  and  in  those  with  personality  disorders.  I  and  II. 
Am.  J.  Psychiat.,  106:641-59. 

With  E.  Calloway,  H.  Hoagland,  and  F.  Elmadjian.  Adrenal  cor¬ 
tical  responsivity  of  psychotic  patients  in  relation  to  electro¬ 
shock  treatments.  Psychosomat.  Med.,  12:75-77. 

Measures  of  stress  responsivity  in  younger  and  older  men.  Psycho¬ 
somat.  Med.,  12:225-28. 

With  H.  Freeman,  C.  W.  Johnson,  S.  Bachrach,  G.  E.  McCabe, 
and  H.  MacGilpin.  Therapeutic  efficacy  of  A5-pregnenolone 
in  rheumatoid  arthritis.  J.  Am.  Med.  Assoc.,  142:1124-28. 

Chemistry  and  metabolism  of  the  steroid  hormones.  Annual  Re¬ 
view  of  Biochemistry,  19: 1 11-24. 

The  physiology  of  ovarian  hormones.  In:  Hormones:  Physiology, 
Chemistry  and  Applications,  ed.  by  Gregory  Pincus  and  Ken¬ 
neth  V.  Thimann,  Vol.  2,  pp.  1-31.  New  York,  Academic 
Press,  Inc. 

With  H.  Hoagland.  Pituitary-adrenocortical  function  in  patients 
with  severe  personality  disorders.  In:  Proceedings  of  the  First 
Clinical  ACTH  Conference,  pp.  202-11.  Philadelphia,  Blakiston 
Company. 

Recent  experimental  studies  in  mammalian  reproduction.  An¬ 
nual  Report  of  the  New  York  State  Association  of  Milk  Sani¬ 
tarians,  24:65-65. 

With  O.  Hechter,  R.  P.  Jacobsen,  R.  Jeanloz,  H.  Levy,  and  V. 
Schenker.  Pathways  of  corticosteroid  synthesis.  Proceedings 
of  the  American  Diabetes  Association,  10:39-45. 

With  H.  Freeman,  S.  Bachrach,  C.  W.  Johnson,  G.  E.  McCabe,  and 


252 


BIOGRAPHICAL  MEMOIRS 


H.  H.  MacGilpin,  Jr.  Oral  steroid  medication  in  rheumatoid 
arthritis.  J.  Clin.  Endocrinol.,  10:1523-32. 

With  H.  Levy,  R.  Jeanloz,  R.  P.  Jacobsen,  O.  Hechter,  and  V. 
Schenker.  Chemical  transformations  of  progesterone  by  adre¬ 
nal  perfusion.  Abstracts,  118th  Meeting,  American  Chemical 
Society,  Chicago. 

With  H.  Hoagland.  The  nature  of  the  adrenal  stress  response 
failure  in  schizophrenic  men.  Journal  of  Nervous  and  Men¬ 
tal  Diseases,  111:434-39. 

1951 

With  M.  C.  Chang.  Physiology  of  fertilization  in  mammals.  Phys¬ 
iol.  Rev.,  31:1-26. 

Fertilization  in  mammals.  Scientific  American,  184:44-47. 

With  I.  Macchi  and  O.  Hechter.  Effect  of  varying  concentra¬ 
tions  of  ACTH  and  growth  hormone  upon  corticosteroid  re¬ 
lease  from  perfused  adrenals.  J.  Clin.  Endocrinol.,  11:756. 

Endocrine  influence  on  personality  and  behavior.  In:  The  Biology 
of  Mental  Health  and  Disease,  p.  275.  New  York,  Harper  & 
Brothers. 

Observations  on  the  development  of  cow  ova  in  vivo  and  in  vitro. 
Proceedings  of  the  First  National  Egg  Transfer  Breeding  Con¬ 
ference,  pp.  18-21.  Foundation  of  Applied  Research,  San  An¬ 
tonio,  Texas. 

With  A.  Zaffaroni  and  O.  Hechter.  Conversion  of  C14-labelled 
acetate  and  cholesterol  to  adrenocortical  hormones  by  per¬ 
fused  adrenal  glands.  Federation  Proc.,  10:150.  (A) 

With  R.  P.  Jacobsen.  The  chemistry  of  adrenal  steroids.  Ameri¬ 
can  Journal  of  Medicine,  10:531-38. 

With  A.  Zaffaroni  and  O.  Hechter.  Adrenal  conversion  of  C14- 
labelled  cholesterol  and  acetate  to  adrenal  cortical  hormones. 
J.  Am.  Chem.  Soc.,  73: 1390. 

With  W.  R.  Slaunwhite,  Jr.,  G.  Ekman,  L.  L.  Engle,  I.  T.  Nathan- 
son,  and  J.  Carlo.  The  separation  and  analysis  of  urinary 
oestrogens:  a  comparative  study.  Acta  Endocrinol.,  7:321-29. 

With  H.  Freeman  and  L.  P.  Romanoff.  Adrenal  function  in  sub¬ 
jects  receiving  cortisone  and  pregnenolone  therapy.  In:  Sym¬ 
posium  on  Steroids  in  Experimental  and  Clinical  Practice,  pp. 
1 1 1-29.  Philadelphia,  Blakiston  Company. 

With  H.  Freeman,  F.  Elmadjian,  and  L.  P.  Romanoff.  Stress 


GREGORY  GOODWIN  PINCUS 


253 


responses  to  the  administration  of  ACTH  and  to  the  ingestion 
of  glucose  as  a  function  of  the  aging  process.  J.  Gerontol., 
6:88,  Suppl.  No.  3. 

With  L.  P.  Romanoff  and  J.  Carlo.  Urinary  steroid  excretion  in 
relation  to  age.  J.  Gerontol.,  6:135,  Suppl.  3. 

With  O.  Hechter,  A.  Zaffaroni,  R.  P.  Jacobsen,  H.  Levy,  R.  W. 
Jeanloz,  and  V.  Schenker.  The  nature  and  biogenesis  of  the 
adrenal  secretory  product.  Recent  Progr.  Hormone  Res.,  6: 
215-46. 

1952 

With  L.  P.  Romanoff  and  R.  S.  Wolfe.  Extraction  and  fractiona¬ 
tion  of  urinary  corticoids.  Federation  Proc.,  11:131.  (A) 

With  F.  Marcus  and  L.  P.  Romanoff.  The  electrolyte  excreting 
activity  of  adrenocortical  substances.  Endocrinology,  50:286- 
93. 

With  Fred  Elmadjian.  The  dose  response  in  man  to  oral  and  in¬ 
jected  lipo-adrenal  cortical  extract.  J.  Clin.  Endocrinol.  Me- 
tab.,  12:642-46. 

With  T.  F.  Hopkins  and  O.  Hechter.  An  ACTH  inactivating 
factor  in  mammalian  blood.  Arch.  Biochem.  Biophys.,  37: 
408-18. 

With  A.  Mittelman,  L.  P.  Romanoff,  and  H.  Hoagland.  Neutral 
steroid  excretion  by  normal  and  by  schizophrenic  men.  J.  Clin. 
Endocrinol.  Metab.,  12:831-40. 

Some  basic  hormone  problems.  J.  Clin.  Endocrinol.  Metab.,  12: 
1187-96. 

1953 

With  C.  A.  Fish  and  M.  Hayano.  Conversion  of  cortisone  to  17- 
hydroxycorticosterone  by  liver  homogenates.  Arch.  Biochem. 
Biophys.,  4-2:480-81. 

With  M.  C.  Chang.  Does  phosphorylated  hesperidin  affect  fertil¬ 
ity?  Science,  117:274-76. 

With  L.  P.  Romanoff.  Urinary  corticosteroid  excretion  patterns 
before  and  following  adrenalectomy.  Federation  Proc.,  12: 
119.  (A) 

With  H.  Hoagland,  F.  Elmadjian,  L.  Romanoff,  H.  Freeman,  J. 
Hope,  J.  Ballan,  A.  Berkeley,  and  J.  Carlo.  A  study  of  adreno¬ 
cortical  physiology  in  normal  and  schizophrenic  men.  Archives 
of  Neurology  and  Psychiatry,  69:470-85. 


254  BIOGRAPHICAL  MEMOIRS 

With  B.  L.  Rubin,  H.  Rosenkrantz,  and  R.  I.  Dorfman.  Separa¬ 
tion  of  17-ketosteroids  in  a  24-hour  urine  sample.  J.  Clin. 
Endocrinol.  Metab.,  13:568-80. 

Report  of  Conference  on  Steroid  Determination.  Science,  118:3. 

With  E.  B.  Romanoff.  Adrenocortical  hormone  secretion  by  the 
human  adrenal.  Proc.  19th  Internat.  Physiol.  Congr.,  Mon¬ 
treal,  p.  679. 

With  B.  L.  Rubin  and  R.  I.  Dorfman.  Quantitative  determina¬ 
tion  of  seven  urinary  17-ketosteroids.  Proc.  19th  Internat. 
Physiol.  Congr.,  Montreal,  p.  717. 

With  O.  Hechter,  R.  P.  Jacobsen,  V.  Schenker,  H.  Levy,  R.  W. 
Jeanloz,  and  C.  W.  Marshall.  Chemical  transformations  of 
steroids  by  adrenal  perfusion:  perfusion  methods.  Endocri¬ 
nology,  52:679-91. 

With  H.  Levy,  R.  W.  Jeanloz,  C.  W.  Marshall,  R.  P.  Jacobsen,  O. 
Hechter,  and  V.  Schenker.  Chemical  transformations  of  ster¬ 
oids  by  adrenal  perfusion.  II.  11-Desoxycorticosterone  and  17- 
hydroxy-1 1-desoxycorticosterone.  J.  Biol.  Chem.,  203:433-51. 

With  R.  W.  Jeanloz,  H.  Levy,  R.  P.  Jacobsen,  O.  Hechter,  and  V. 
Schenker.  Chemical  transformation  of  steroids  by  adrenal 
perfusion.  III.  A4-Androsterone-3,  17-dione.  J.  Biol.  Chem., 
203:453-61. 

With  A.  S.  Meyer  and  R.  W.  Jeanloz.  Chemical  transformation 
of  steroids  by  adrenal  perfusion.  IV.  Dehydroepiandrosterone. 
J.  Biol.  Chem.,  203:463-68. 

With  O.  Hechter.  Introduction  to  mechanism  of  corticosteroid 
action  in  disease  processes.  Ann.  N.Y.  Acad.  Sci.,  56:652. 

With  L.  P.  Romanoff  and  E.  B.  Romanoff.  Current  status  of 
corticosteroid  metabolism  in  man.  Ciba  Found.  Colloq.  Endo¬ 
crinol.,  7:240. 

With  R.  I.  Dorfman  and  B.  L.  Rubin.  A  method  for  the  quanti¬ 
tative  analysis  of  17-ketosteroid  mixtures.  J.  Biol.  Chem,  203: 
629-45. 

With  L.  P.  Romanoff,  R.  S.  Wolfe,  and  M.  Constandse.  Analysis 
of  urinary  steroids  following  glucuronidase  hydrolysis.  I.  Ex¬ 
traction  and  fractionation.  J.  Clin.  Endocrinol.  Metab.,  13: 
928-40. 

With  A.  S.  Meyer  and  O.  G.  Rodgers.  Identification  of  three 


GREGORY  GOODWIN  PINCUS  255 

transformation  products  after  an  adrenal  perfusion  with  epi- 
androsterone.  Endocrinology,  53:245-51. 

With  O.  Hechter,  M.  M.  Solomon,  and  A.  Zaffaroni.  Transfor¬ 
mation  of  cholesterol  and  acetate  to  adrenal  cortical  hormones. 
Arch.  Biochem.  Biophys.,  46:201-14. 

With  E.  B.  Romanoff  and  P.  Hudson.  Isolation  of  hydrocortisone 
and  corticosterone  from  human  adrenal  vein  blood.  J.  Clin. 
Endocrinol.  Metab.,  13:1546-48. 

1954 

Conference  problems.  Recent  Progr.  Hormone  Res.,  9:1-3. 

With  Ralph  I.  Dorfman.  Steroidogenesis  in  the  adrenal  cortex. 
Tercer  Congreso  Panamericano  de  Endocrinologia,  pp.  203- 
12. 

Summarizing  discussion.  Recent  Progr.  Hormone  Res.,  9:435-53. 

With  E.  Bloch  and  R.  I.  Dorfman.  Presence  of  17-ketosteroids  in 
adrenal  perfusates.  Proc.  Soc.  Exp.  Biol.  Med.,  85:106-10. 

With  F.  Elmadjian.  Pituitary-adrenal  system.  Annual  Review  of 
Physiology,  16:403-28. 

With  M.  C.  Chang.  The  effects  of  progesterone  and  related  com¬ 
pounds  on  ovulation  and  early  development  in  the  rabbit.  Acta 
Physiologica  Latinoamericana,  3:117-83. 

With  L.  P.  Romanoff  and  J.  Carlo.  The  excretion  of  urinary 
steroids  by  men  and  women  of  various  ages.  J.  Gerontol., 
9:113-32. 

With  R.  F.  Slechta  and  M.  C.  Chang.  Effects  of  progesterone  and 
related  compounds  on  mating  and  pregnancy  in  the  rat.  Fer¬ 
tility  and  Sterility,  5:282-93. 

The  biosynthesis  of  adrenal  steroids.  Progress  in  Allergy,  4:199- 
226. 

With  A.  S.  Meyer  and  O.  G.  Rodgers.  Cow  adrenal  perfusion  of 
21-desoxycortisone.  Acta  Endocrinol.,  16:293-99. 

With  O.  Hechter.  Genesis  of  the  adrenocortical  secretion.  Phys¬ 
iol.  Rev.,  34:459-96. 

Transformations  of  steroids  by  tissues.  Proceedings  of  the  2d 
National  Cancer  Conference,  pp.  1494-1504. 

With  H.  Levy,  R.  W.  Jeanloz,  R.  P.  Jacobsen,  O.  Hechter,  and 
V.  Schenker.  Chemical  transformations  of  steroids  by  adrenal 
perfusion.  Progesterone,  17a-hydroxyprogesterone,  and  pregn- 
5-3n-3/?-ol-20-one.  J.  Biol.  Chem.,  21 1:867-81. 


256  BIOGRAPHICAL  MEMOIRS 

With  G.  Rosenfeld,  F.  Ungar,  and  R.  Dorfman.  Steroidogenesis 
by  isolated  ACTH-stimulated  calf  adrenal  glands  irradiated 
during  perfusion.  Federation  Proc.,  13:121.  (A) 

With  I.  A.  Macchi,  O.  Hechter,  and  A.  Zaffaroni.  Studies  of 
ACTH  action  upon  perfused  bovine  adrenals;  evaluation  of  the 
corticosteroidogenic  activity  of  various  ACTH  preparations, 
growth  hormone,  and  insulin.  Acta  Endocrinol.,  17:270-77. 

1955 

With  E.  B.  Romanoff.  The  synthesis  of  corticosteroids  by  the 
human  adrenal  cortex.  Ciba  Found.  Colloq.  Endocrinol., 
8:97-106. 

With  G.  Rosenfeld,  F.  Ungar,  and  R.  I.  Dorfman.  Irradiation  and 
adrenal  steroidogenesis:  steroid  transformations  by  irradiated 
isolated  perfused  calf  adrenals.  Endocrinology,  56:24-29. 

With  F.  Ungar,  G.  Rosenfeld,  and  R.  I.  Dorfman.  Irradiation 
and  adrenal  steroidogenesis:  influence  of  irradiation  of  isolated 
ACTH-stimulated  calf  adrenals  on  their  cortical  output.  Endo¬ 
crinology,  56:30-36. 

With  H.  Freeman,  F.  Elmadjian,  and  L.  P.  Romanoff.  Adrenal 
responsivity  in  aged  psychotic  patients.  Geriatrics,  10:72-77. 

With  R.  I.  Dorfman.  Effect  of  corticoids,  progestins  and  certain 
of  their  derivatives  on  the  androgenic  and  myotrophic  properties 
of  testosterone.  Federation  Proc.,  14:115.  (A) 

Steroid  excretion  in  men  and  women  of  various  ages.  Acta  Physio- 
logica  et  Pharmacologica  Neerlandica,  4:142-44. 

The  biosynthesis  of  adrenal  steroids.  Ann.  N.Y.  Acad.  Sci.,  61: 
283-90. 

Aspects  du  metabolisme  des  steroides  hormonaux.  Actuality 
Biochimiques  No.  19.  Paris,  Masson  et  Cie. 

With  R.  I.  Dorfman,  L.  P.  Romanoff,  B.  L.  Rubin,  E.  Bloch,  J. 
Carlo,  and  H.  Freeman.  Steroid  metabolism  in  aging  men  and 
women.  Recent  Progr.  Hormone  Res.,  1 1:307-41. 

The  physiology  of  ovarian  and  testis  hormones.  In:  Hormones: 
Physiology,  Chemistry  and  Applications,  ed.  by  Gregory  Pincus 
and  Kenneth  V.  Thimann,  Vol.  3,  pp.  665-84.  New  York, 
Academic  Press,  Inc. 

The  control  of  reproductive  processes  in  mammals.  Japanese 
Planned  Parenthood  Quarterly,  6:19-20. 

With  G.  J.  Alexander,  E.  Bloch,  R.  I.  Dorfman,  C.  A.  Fish,  O. 


GREGORY  GOODWIN  PINCUS 


257 


Hechter,  E.  Romanoff,  N.  Saba,  K.  Savard,  E.  Schwenk,  D. 
Stevens,  D.  Stone,  T.  H.  Stoudt,  and  F.  Ungar.  Steroid 
metabolism  studies  with  the  aid  of  C14-labelled  compounds. 
Proceedings  of  the  International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Vol.  12,  pp.  539-44. 

Some  effects  of  progesterone  and  related  compounds  upon  repro¬ 
duction  and  early  development  in  mammals.  Proc.  5th  Inter- 
nat.  Conf.  Planned  Parenthood,  Tokyo,  pp.  175-84. 

With  B.  L.  Rubin  and  R.  I.  Dorfman.  17-Ketosteroid  excretion  in 
aging  subjects.  Ciba  Found.  Colloq.  Aging,  pp.  136-37. 

With  H.  Freeman,  F.  Elmadjian,  and  L.  P.  Romanoff.  Adreno¬ 
cortical  reactivity  in  aged  schizophrenic  patients.  Ciba  Found 
Colloq.  Aging,  pp.  219-36. 

1956 

With  M.  Hagopian,  J.  Carlo,  and  E.  B.  Romanoff.  Isolation  of 
an  unknown  substance  and  6-ketoprogesterone  from  perfusates 
of  human  placentae.  Endocrinology,  58:387-88. 

With  E.  S.  E.  Hafez.  Hormonal  requirements  of  implantation  in 
the  rabbit.  Proc.  Soc.  Exp.  Biol.  Med.,  91:531-34. 

With  F.  Elmadjian  and  J.  M.  Hope.  The  action  of  mono-am¬ 
monium  glycyrrhizinate  on  adrenalectomized  subjects  and  its 
synergism  with  hydrocortisone.  I.  Clin.  Endocrinol.  Metab., 
16:338-49. 

With  L.  Fridhandler  and  E.  S.  E.  Hafez.  Respiratory  metabolism 
of  mammalian  eggs.  Proc.  Soc.  Exp.  Biol.  Med.,  92:127-29. 

With  M.  X.  Zarrow  and  E.  S.  E.  Hafez.  New  bioassay  for  urinary 
LH.  Federation  Proc.,  15:205.  (A) 

With  E.  Bloch  and  R.  I.  Dorfman.  Conversion  of  acetate  to  C19 
steroids  by  human  adrenal  gland  slices.  Federation  Proc.,  15: 
222.  (A)  * 

With  E.  Bloch  and  R.  I.  Dorfman.  The  conversion  of  acetate  to 
dehydroepiandrosterone  by  human  adrenal  gland  slices.  Arch. 
Biochem.  Biophys.,  61:245-47. 

With  E.  T.  Lamson,  F.  Elmadjian,  J.  Hope,  and  D.  Jorjorian. 
Excretion  of  aldosterone  in  normal,  psychotic,  and  psychoneu¬ 
rotic  subjects.  J.  Clin.  Endocrinol.  Metab.,  16:954. 

With  H.  Freeman,  O.  A.  Parsons,  M.  H.  Feffer,  L.  Phillips,  E.  A. 
Daneman,  F.  Elmadjian,  E.  Bloch,  and  R.  I.  Dorfman.  Steroid 


258 


BIOGRAPHICAL  MEMOIRS 


replacement  in  aged  men.  J.  Clin.  Endocrinol.  Metab.,  16: 
779-89. 

The  Worcester  Foundation  for  Experimental  Biology.  Bulletin 
of  the  American  Institute  of  Biological  Sciences,  7:8-9. 

The  hormones,  their  present  significance,  their  future.  In:  Cur¬ 
rents  in  Biochemical  Research,  ed.  by  D.  E.  Green,  pp.  176-97. 
New  York,  Interscience  Publishers,  Inc. 

Aging  and  urinary  steroid  excretion.  In:  Hormones  and  the  Aging 
Process,  pp.  1-20.  New  York,  Academic  Press,  Inc. 

Mechanismes  enzymatiques  dans  la  biogenese  des  steroides.  Ex¬ 
poses  Annuels  de  Biochimie  MMicale,  18th  Series,  pp.  1-16. 
Paris,  Masson  et  Cie. 

With  J.  Rock  and  C.  R.  Garcia.  Effects  of  certain  19-nor  steroids 
on  the  normal  human  menstrual  cycle.  Science,  124:891-93. 

With  E.  S.  E.  Hafez.  Inhibition  of  implantation  by  deciduoma 
formation  in  the  rabbit.  Fertility  and  Sterility,  7:422-29. 

With  M.  C.  Chang,  E.  S.  E.  Hafez,  M.  X.  Zarrow,  and  A.  Merrill. 
Effects  of  certain  19-nor  steroids  on  reproductive  processes  in 
animals.  Science,  124:890-91. 

With  M.  C.  Chang,  E.  S.  E.  Hafez,  M.  X.  Zarrow,  and  A.  Merrill. 
Studies  of  the  biological  activity  of  certain  19-nor  steroids  in 
female  animals.  Endocrinology,  59:695-707. 

Some  effects  of  progesterone  and  related  compounds  upon  repro¬ 
duction  and  early  development  in  mammals.  Acta  Endocrinol., 
Suppl.,  28:18-36. 

1957 

With  E.  Bloch  and  R.  I.  Dorfman.  The  conversion  of  acetate  to 
C19  steroids  by  human  adrenal  gland  slices.  J.  Biol.  Chem., 
224:737-50. 

With  L.  P.  Romanoff,  J.  Seelye,  and  R.  Rodriguez.  The  regular 
occurrence  of  3 «  allotetrahydrocortisol  (3a,  11/?.  17a  .21-tetra- 
hydroxyallopregnan-20-one)  in  human  urine.  J.  Clin.  Endo¬ 
crinol.  Metab.,  17:434-37. 

With  L.  P.  Romanoff,  R.  M.  Rodriguez,  and  J.  M.  Seelye.  De¬ 
termination  of  tetrahydrocortisol  and  tetrahydrocortisone  in  the 
urine  of  normal  and  schizophrenic  men.  J.  Clin.  Endocrinol. 
Metab.,  17:777-85. 

With  J.  Rock  and  C.  R.  Garcia.  Synthetic  progestins  in  the  normal 


GREGORY  GOODWIN  PINCUS  259 

human  menstrual  cycle.  Recent  Progr.  Hormone  Res.,  13:323- 
46. 

On  recent  developments  in  the  physiology  and  pathophysiology  of 
adrenocortical  hormones.  Proceedings  of  the  5th  International 
Conference  on  Therapeutics,  Utrecht,  1957,  p.  1. 

The  biosynthesis  of  adrenal  cortical  steroids.  Bulletin  of  the  New 
York  Academy  of  Medicine,  33:587-98. 

With  L.  Fridhandler  and  E.  S.  E.  Hafez.  Developmental  changes 
in  the  respiratory  activity  of  rabbit  ova.  Experimental  Cell 
Research,  13:132-39. 

With  L.  P.  Romanoff  and  R.  Wolf.  A  comparison  of  urinary 
steroid  excretion  patterns  in  young  and  elderly  subjects  before 
and  after  ACTH  administration.  J.  Gerontol.,  12:394-97. 

Long  term  administration  of  Enovid  to  human  subjects.  Proceed¬ 
ings  of  the  Symposium  on  19-nor  Progestational  Steroids,  pp. 
105-18.  Searle  Research  Laboratories,  Chicago. 

With  T.  Miyake,  A.  P.  Merrill,  and  P.  Longo.  The  bioassay  of 
progesterone.  Endocrinology,  61:528-33. 

1958 

With  C.  R.  Garcia  and  J.  Rock.  Effects  of  three  19-nor  steroids 
on  human  ovulation  and  menstruation.  Am.  J.  Obstet.  Gyne¬ 
col.,  75:82-97. 

With  T.  F.  Hopkins.  The  effects  of  various  estrogens  and  steroid 
substances  on  sex  differentiation  in  the  fowl.  Endocrinology, 
62:112-18. 

With  J.  Rock,  C.  R.  Garcia,  E.  Rice-Wray,  M.  Paniagua,  and  I. 
Rodriguez.  Fertility  control  with  oral  medication.  Am.  J.  Ob¬ 
stet.  Gynecol.,  75:1333-46;  Current  Med.  Dig.,  25:75-81. 

With  J.  Rock  and  C.  R.  Garcia.  Effects  of  certain  19-nor  steroids 
upon  reproductive  processes.  Ann.  N.Y.  Acad.  Sci.,  71:677-90. 

Recent  developments  in  the  study  of  adrenal  cortical  steroid  bio¬ 
genesis.  Proceedings  of  the  International  Congress  of  Biochem¬ 
istry,  4th  Congress,  Vienna,  Vol.  4,  pp.  61-73. 

With  L.  P.  Romanoff,  R.  M.  Rodriguez,  J.  M.  Seelye,  and  C.  Parent. 
The  urinary  excretion  of  tetrahydrocortisol,  3«-allotetrahydro- 
cortisol  and  tetrahydrocortisone  in  young  and  elderly  men  and 
women.  J.  Clin.  Endocrinol.  Metab.,  18:1285-95. 

With  T.  Miyake.  Anti-progestational  activity  of  estrogens  in  rab¬ 
bit  endometrium.  Proc.  Soc.  Exp.  Biol.  Med.,  99:470-82. 


260  BIOGRAPHICAL  MEMOIRS 

With  V.  S.  Raut  and  C.  A.  Fish.  Biosynthesis  of  cholesterol  in 
animal  blood.  Proc.  Soc.  Exp.  Biol.  Med.,  99:534-37. 

The  hormonal  control  of  ovulation  and  early  development.  Post¬ 
graduate  Medicine,  24:654-60. 

With  M.  X.  Zarrow,  A.  L.  Caldwell,  Jr.,  and  E.  S.  E.  Hafez.  Super¬ 
ovulation  in  the  immature  rat  as  a  possible  assay  for  LH  and 
HCG.  Endocrinology,  63:748-58. 

With  T.  Miyake.  Progestational  activity  of  certain  19-nor  steroids 
and  progesterone  derivatives.  Endocrinology,  63:816-24. 

1959 

Fertility  control  with  oral  medication.  Studies  on  Fertility,  10: 
3-26. 

With  E.  S.  E.  Hafez  and  M.  X.  Zarrow.  Experimental  attempts  to 
prolong  gestation  in  the  rabbit.  Fertility  and  Sterility,  10:150- 
54. 

With  C.  R.  Garcia,  J.  Rock,  M.  Paniagua,  A.  Pendleton,  F.  La- 
raque,  R.  Nicolas,  R.  Borno,  and  V.  Pean.  Effectiveness  of  an 
oral  contraceptive:  effects  of  a  progestin-estrogen  combination 
upon  fertility,  menstrual  phenomena,  and  health.  Science,  130: 
81-83. 

Heard  Memorial  Address.  Recent  Progr.  Hormone  Res.,  I5:ix- 
xiii. 

With  L.  P.  Romanoff,  C.  Parent,  and  R.  M.  Rodriguez.  Urinary 
excretion  of  /3-cortolone  (3a,  17a,  20/?,  21-tetrahydroxypregnane- 
11-one)  in  young  and  elderly  men  and  women.  J.  Clin.  Endo¬ 
crinol.  Metab.,  19:819-26. 

With  T.  Miyake.  Hormonal  influences  on  the  carbonic  anhydrase 
concentration  in  the  accessary  reproductive  tracts  of  the  rat. 
Endocrinology,  65:64-72. 

Progestational  agents  and  the  control  of  fertility.  Vitamins  and 
Hormones,  17:307-24. 

Fertility  control  with  steroidal  substances.  Matsushita  Bulletin  of 
Human  Sciences,  1:3-5. 

With  J.  Rock,  M.  C.  Chang,  and  C.  R.  Garcia.  Effects  of  certain 
19-nor  steroids  on  reproductive  processes  and  fertility.  Feder¬ 
ation  Proc.,  18:1051-55. 

With  J.  Rock  and  C.  R.  Garcia.  Field  trials  with  norethynodrel  as 
an  oral  contraceptive.  Proc.  6th  Internat.  Conf.  Planned  Par¬ 
enthood,  New  Delhi,  pp.  216-30. 


GREGORY  GOODWIN  PINCUS 


261 


1960 

Clinical  effects  of  new  progestational  compounds.  Clinical  En¬ 
docrinology,  1:526-31. 

With  J.  R.  Bergen.  Steroid  suppression  of  LSD  induced  behavior 
changes  in  rats.  Federation  Proc.,  19:2.  (A) 

Fertility  control  by  endocrine  agents.  1st  International  Congress 
of  Endocrinology,  Copenhagen,  Symposium  VII,  pp.  135-38.  (A) 

With  J.  Rock  and  C.  R.  Garda.  Use  of  some  progestational  19-nor 
steroids  in  gynecology.  Am.  J.  Obstet.  Gynecol.,  79:758-67. 

Steroid  hormones  and  aging  in  man.  AAAS  Symposium  on  Aging, 
pp.  189-97. 

With  Y.  Ogawa.  Micro-determination  of  carbonic  anhydrase  ac¬ 
tivity  in  animal  tissue.  Endocrinology,  67:551-58. 

With  J.  R.  Bergen  and  D.  Krus.  Suppression  of  LSD-25  effects  in 
rats  by  steroids.  Proc.  Soc.  Exp.  Biol.  Med.,  105:254-56. 

With  Gabriel  Bialy.  Carbonic  anhydrase  activity  of  rat  uterine 
tissues.  Endocrinology,  67:728-29. 

1961 

With  A.  P.  Merrill.  The  role  of  steroids  in  the  control  of  mam¬ 
malian  ovulation.  In:  Control  of  Ovulation,  ed.  by  C.  A.  Vil- 
lee,  pp.  37-55.  London,  Pergamon  Press. 

With  Y.  Ogawa.  Further  studies  on  progestin  bioassay  using  the 
endometrial  response  in  the  rabbit.  Endocrinology,  68:680-86. 

Steroids  and  tumors.  Proceedings  of  the  Canadian  Cancer  Re¬ 
search  Conference,  4:29-42. 

Suppression  of  ovulation  with  reference  to  oral  contraceptives.  In: 
Modern  Trends  in  Endocrinology,  2d  Ser.,  pp.  231-45.  London, 
Butterworth  &  Co. 

With  N.  Purshottam.  In  vitro  cultivation  of  mammalian  eggs. 
Anat.  Record,  140:51-55. 

With  N.  Purshottam  and  M.  M.  Mason.  Induced  ovulation  in 
the  mouse  and  the  measurement  of  its  inhibition.  Fertility 
and  Sterility,  12:346-52. 

With  B.  Tamaoki.  Biogenesis  of  progesterone  in  ovarian  tissues. 
Endocrinology,  69:527-33. 

Steroid  hormones  and  aging  in  man.  In:  Growth  in  Living  Sys¬ 
tems,  ed.  by  M.  X.  Zarrow,  pp.  407-20.  New  York,  Basic  Books, 
Inc. 


262  BIOGRAPHICAL  MEMOIRS 

With  T.  F.  Hopkins  and  C.  Terner.  Preparation  and  properties 
of  the  cofactor  of  an  ACTH-inactivating  enzyme  system  from 
human  blood.  Endocrinology,  69:728-34. 

With  L.  P.  Romanoff,  C.  W.  Morris,  P.  Welch,  and  R.  M.  Rodriguez. 
The  metabolism  of  cortisol-4-C14  in  young  and  elderly  men.  I. 
Secretion  rate  of  cortisol  and  daily  excretion  of  tetrahydrocorti- 
sol,  allotetrahydrocortisol,  tetrahydrocortisone,  and  cortolone 
(20a  &  20/?).  J.  Clin.  Endocrinol.  Metab.,  21:1413-25. 

With  C.  R.  Garcia.  Control  of  ovulation  in  women.  Proceedings 
of  the  1st  International  Pharmacological  Meeting,  Stockholm, 
Abstract  No.  89. 

With  C.  J.  Meyer,  D.  S.  Layne,  and  J.  F.  Tait.  The  binding  of 
aldosterone  to  plasma  proteins  in  normal  pregnant  and  steroid- 
treated  women.  J.  Clin.  Invest.,  40:1663-71. 

Ovulation  inhibition  and  fertility  control.  Bull.  Post  Grad.  Comm. 
Med.  Univ.  Sydney,  17:127-36. 

1962 

With  D.  S.  Layne,  C.  J.  Meyer,  and  P.  S.  Vaishwanar.  The  secre¬ 
tion  and  metabolism  of  cortisol  and  aldosterone  in  normal  and 
in  steroid-treated  women.  J.  Clin.  Endocrinol.  Metab.,  22:107- 
18. 

With  Yasunao  Ogawa.  Estrogen  effects  on  the  carbonic  anhydrase 
content  of  mouse  uteri.  Endocrinology,  70:359-64. 

Reproduction.  Annual  Review  of  Physiology,  24:57-84. 

With  Y.  Kurogochi.  Progesterone  assay  in  the  rabbit  by  the  local 
intrauterine  response  (McGinty  method).  Endocrinology,  70: 
940-42. 

With  Alan  E.  Erickson.  Sex  modifications  in  hens’  eggs  following 
immersion  in  diethylstilberstol  solutions.  Endocrinology,  71: 
24-30. 

With  C.  R.  Garcia,  M.  Paniagua,  and  J.  Shepard.  Ethynodiol 
diacetate  as  a  new,  highly  potent  oral  inhibitor  of  ovulation. 
Science,  138:439-40. 

With  Gabriel  Bialy.  The  pharmacology  of  progesterone.  Medi¬ 
cal  Annals  of  the  District  of  Columbia,  31:136-39. 

With  A.  P.  Merrill.  Anti-progestins.  In:  Perspectives  in  Biology, 
ed.  by  C.  F.  Cori,  V.  G.  Foglia,  L.  F.  Leloir,  and  S.  Ochoa,  pp. 
56-61.  Amsterdam,  Elsevier  Publishing  Co. 

With  U.  K.  Banik.  Effect  of  steroidal  anti-progestins  on  implan- 


GREGORY  GOODWIN  PINCUS  263 

tation  o£  fertilized  eggs  of  rats  and  mice.  Proc.  Soc.  Exp.  Biol. 
Med.,  111:595-602. 

My  second  visit.  In:  Impressions  and  Experiences  of  the  15th 
General  Assembly  of  the  Japan  Medical  Congress,  ed.  by  T. 
Ogata,  pp.  227-30.  Tosho  Insatsu  Printing  Co.  Ltd. 

With  G.  Bialy.  Effects  of  estrogen  and  progestin  on  the  uterine 
carbonic  anhydrase  of  immature  rats.  Endocrinology,  70:781- 
85. 

Ovulation  inhibition  and  fertility  control.  Bull.  Post  Grad. 
Comm.  Med.  Univ.  Sydney,  17:127-36. 

With  A.  C.  Kulangara.  Disappearance  of  fluorescent  labeled  go¬ 
nadotropin  from  the  blood  in  the  rabbit.  Endocrinology,  71: 
179-80. 

With  }.  Jacques.  Steroides  inverses:  preparation  et  activites  bio- 
logiques.  Proc.  1st  Internat.  Congr.  Hormonal  Steroids,  Inter- 
nat.  Congr.  Ser.  No.  51,  Excerpta  Medica  Foundation,  Amster¬ 
dam,  Abstract  No.  1. 

With  J.  R.  Bergen,  D.  M.  Krus,  N.  E.  Beisaw,  and  W.  P.  Koella. 
Central  nervous  system  and  behavior:  some  properties  of  pro¬ 
gesterone.  Proc.  1st  Internat.  Congr.  Hormonal  Steroids,  In¬ 
ternat.  Congr.  Ser.  No.  51,  Excerpta  Medica  Foundation,  Am¬ 
sterdam,  Abstract  No.  115. 

With  E.  B.  Romanoff.  Effect  of  gonadotropin  on  the  secretory 
product  of  the  perfused  bovine  ovary.  Proc.  1st  Internat. 
Congr.  Hormonal  Steroids,  Internat.  Congr.  Ser.  No.  51, 
Excerpta  Medica  Foundation,  Amsterdam,  Abstract  No.  158. 

With  J.  Rotstein,  M.  Gilbert,  C.  Cunningham,  and  I.  Estrin.  A 
study  of  the  effect  of  Enovid  in  the  treatment  of  a  selected 
group  of  patients  with  rheumatoid  arthritis.  Arthritis  and 
Rheumatism,  5:655-56. 

With  Elijah  B.  Romanoff  and  Nagesh  Deshpande.  Rate  of  ovar¬ 
ian  progesterone  secretion  in  the  dog.  Endocrinology,  70:532- 
39. 

With  Kiyoshi  Arai,  Tomasz  Golab,  and  Donald  S.  Layne.  Met¬ 
abolic  fate  of  orally  administered  H3-norethynodrel  in  rabbits. 
Endocrinology,  71:639-48. 

With  Elijah  B.  Romanoff.  Studies  of  the  isolated  perfused  ovary; 
methods  and  examples  of  application.  Endocrinology,  71:752- 
55. 


264 


BIOGRAPHICAL  MEMOIRS 


1963 

With  G.  Bialy  and  U.  K.  Banik.  Nonsteroidal  factors  in  implan¬ 
tation.  In:  Symposium  on  Nonsteroidal  A?itifertility  Agents , 
American  Chemical  Society  Meetings,  Los  Angeles,  April, 
p.  34L. 

Discussion  of  papers  on  growth  and  development;  effects  of  hor¬ 
mones  on  carbonic  anhydrase.  National  Cancer  Institute  Mon¬ 
ograph,  No.  12. 

With  Louise  P.  Romanoff,  Carol  W.  Morris,  Patricia  Welch,  and 
Martha  P.  Grace.  Metabolism  of  progesterone-4-C14  in  young 
and  elderly  men.  J.  Clin.  Endocrinol.  Metab.,  23:286-92. 

With  Thomas  F.  Hopkins.  Anti-ovulatory  effects  of  reserpine 
when  administered  to  immature  rats.  Federation  Proc.,  22: 
506. (A) 

With  K.  Yoshinaga.  Local  effect  of  estrogen  on  cholesterol  synthesis 
in  the  uterus  of  ovariectomized  rats.  Steroids,  1:656-63. 

Control  of  reproduction  in  mammals.  In:  Man  and  His  Future, 
ed.  by  Gordon  Wolstenholme,  pp.  79-90.  London,  J.  &  A. 
Churchill,  Ltd. 

With  G.  Bialy.  Carbonic  anhydrase  in  steroid-responsive  tissues. 
Recent  Progr.  Hormone  Res.,  19:201-50. 

With  Thomas  F.  Hopkins.  Effects  of  reserpine  on  gonadotropin 
induced  ovulation  in  immature  rats.  Endocrinology,  73:775-80. 

With  Alan  E.  Erickson.  Homograft  implants  of  young  testes, 
ovaries  and  ovotestes  in  the  intact  female  chick.  J.  Embryol. 
Exp.  Morphol.,  11:637-48. 

With  E.  E.  Wallach,  C.  R.  Garcia,  and  R.  W.  Kistner.  Adrenal 
function  during  long-term  Enovid  administration.  Am.  J. 
Obstet.  Gynecol.,  87:991-98. 

With  Louise  P.  Romanoff,  Martha  P.  Grace,  and  Ethel  M.  Sugarman. 
Metabolism  of  progesterone-4-C14  in  immature  chimpanzees. 
Gen.  Comp.  Endocrinol.,  3:649-54. 

With  Louise  P.  Romanoff,  Martha  P.  Grace,  and  Ethel  M.  Sugar- 
man.  Metabolism  of  17a-hydroxy progesterone-6,  7-H3  in  im¬ 
mature  chimpanzees.  Gen.  Comp.  Endocrinol.,  3:655-59. 

With  D.  S.  Layne,  T.  Golab,  and  K.  Arai.  The  metabolic  fate  of 
orally  administered  3H-norethynodrel  and  3H-norethidrone  in 
humans.  Biochem.  Pharmacol.,  12:905-11. 

Frontiers  in  methods  of  fertility  control.  In:  Human  Fertility  and 


GREGORY  GOODWIN  PINCUS  265 

Population  Problems,  ed.  by  Roy  O.  Greep,  pp.  177-203.  Cam¬ 
bridge,  Mass.,  Schenkman  Publishing  Co.,  Inc. 

1964 

Research  involving  aspects  of  mammalian  egg  development.  In: 
The  Population  Crisis  and  the  Use  of  World  Resources,  ed.  by 
Stuart  Mudd,  pp.  253-67.  The  Hague,  Dr.  W.  Junk  Publishers. 

With  Masanao  Hirai.  Effects  of  oestrous  cycle  variations  and 
exogenous  steroid  hormones  on  the  production  and  secretion  of 
corticosterone  by  the  rat  adrenal.  Acta  Endocrinol.,  Suppl., 
90:191-201. 

With  Melvin  M.  Ketchel.  In  vitro  exposure  of  rabbit  ova  to  estro¬ 
gens.  Proc.  Soc.  Exp.  Biol.  Med.,  115:419-21. 

With  Celso-Ramon  Garcia.  Ovulation  inhibition  by  progestin- 
estrogen  combination.  International  Journal  of  Fertility,  9:95- 
105. 

With  Louis  Fridhandler.  Pharmacology  of  reproduction  and  fer¬ 
tility.  Annual  Review  of  Pharmacology,  4: 177-88. 

With  Dean  F.  Stevens.  The  effect  in  vitro  of  estrone  and  bracly- 
kinin  on  a  nuclear  abnormality  in  a  hamster  ascites  tumor. 
Biochem.  Pharmacol.,  13:743-50. 

With  Alan  E.  Erickson.  Insensitivity  of  fowl  testes  to  cadmium. 
Journal  of  Reproduction  and  Fertility,  7:379-82. 

With  U.  K.  Banik.  Anti-progestins  and  implantation.  Proc.  7th 
Internat.  Conf.  Planned  Parenthood,  Singapore,  Feb.  1963.  In- 
ternat.  Congr.  Ser.  No.  72,  Excerpta  Medica  Foundation, 
Amsterdam,  pp.  558-62. 

Chemical  control  of  fertility.  Advances  in  Chemistry  Series  No.  44, 
pp.  177-89. 

With  Celso-Ramon  Garda.  Preliminary  findings  on  hormonal 
steroids  and  vaginal  cervical  and  endometrial  histology.  Re¬ 
vista  del  Instituto  Nacional  de  Cancerologfa  (16  Symposium  de 
Cancer  del  Utero),  pp.  452-55,  September. 

With  Evelyn  S.  France.  Biologically  active  substances  affecting 
gonadotrophin-induced  ovulation  in  immature  rats.  Endocri¬ 
nology,  75:359-64. 

With  U.  K.  Banik.  Estrogens  and  transport  of  ova  in  the  rat. 
Proc.  Soc.  Exp.  Biol.  Med.,  116:1032-34. 

With  Yoshio  Aizawa.  A  method  for  the  determination  of  estro¬ 
gens  in  urine.  Steroids,  4:250-54. 

With  M.  C.  Chang.  Fertilizable  life  of  rabbit  sperm  deposited  into 


266 


BIOGRAPHICAL  MEMOIRS 


different  parts  of  the  female  tract.  V  Congresso  Internazionale 
per  la  Riproduzione  Animale  e  la  Fecondazione  Artifiziale  Tren¬ 
to  Settembre  1964,  Communicazioni  libere,  Vol.  4,  pp.  377-80. 

With  Constantin  N.  Gherondache.  Metabolic  changes  induced  in 
elderly  patients  with  a  cholesterol  lowering  resin,  cholestyramine. 
Metabolism,  15:1462-68. 

With  H.  I.  Wyss.  Effect  of  pregnant  mare’s  serum  gonadotrophin, 
estradiol  and  progesterone  on  superovulation  in  the  immature 
rat.  Endocrinology,  75:586-91. 

With  Gabriel  Bialy.  Drugs  used  in  control  of  reproduction.  Ad¬ 
vances  in  Pharmacology,  3:285-313. 

With  Upendra  K.  Banik  and  Jean  Jacques.  Further  studies  on 
implantation  inhibitors.  Steroids,  4:657-76. 

With  Celso-Ramon  Garcia.  Clinical  considerations  of  oral  hor¬ 
monal  control  of  human  fertility.  Clinical  Obstetrics  and  Gy¬ 
necology,  7:844-56. 

With  Jean  Jacques.  Inverted  steroids,  their  preparation  and  biolog¬ 
ical  activities.  In:  Hormonal  Steroids,  Biochemistry,  Pharma¬ 
cology  and  Therapeutics.  Proc.  1st  Internat.  Congr.  Hormonal 
Steroids,  ed.  by  L.  Martini  and  A.  Pecile,  Excerpta  Medica 
Foundation,  New  York,  Vol.  1,  pp.  3-9. 

1965 

With  Celso-Ramon  Garcia  and  A.  Pendleton  Satterthwaite.  Con¬ 
traception  using  oral  progestin-estrogen  medication.  Adden¬ 
dum,  Proc.  7th  Internat.  Conf.  on  Planned  Parenthood,  Singa¬ 
pore,  Feb.  1963.  Internat.  Congr.  Ser.  No.  72,  Excerpta  Medica 
Foundation,  Amsterdam,  pp.  3-7. 

With  P.  K.  Chang  and  W.  R.  McCoy.  Electrophoretic  studies  of 
lysine-extracted  plasminogen.  J.  Biol.  Chem.,  240:93-97. 

With  Celso-Ramon  Garcia.  Studies  on  vaginal,  cervical  and  uter¬ 
ine  histology.  Metabolism,  14:344-47. 

With  Jose  Donayre.  Effects  of  Enovid  on  blood  clotting  factors. 
Metabolism,  14:418-21. 

With  David  Barzilai.  Sex  dependent  protein  component  of  rat 
liver.  Proc.  Soc.  Exp.  Biol.  Med.,  118:57-59. 

With  Jose  Donayre.  Serum  enzymes  in  the  menstrual  cycle.  J. 
Clin.  Endocrinol.  Metab.,  25:432-33. 

With  Harry  L.  Gordon.  Steroidal  inhibitors  of  a  cell-division-in¬ 
ducing  system  in  vitro.  Steroids,  Suppl.  1,  pp.  193-97. 


GREGORY  GOODWIN  PINCUS  267 

With  Celso-Ramon  Garcia.  Oral  hormonal  control  of  ovulation 
Current  Med.  Dig.,  32:403-9. 

The  Control  of  Fertility.  New  York,  Academic  Press,  Inc.  360  pp. 

Mechanism  of  oral  contraception.  In:  Symposium  on  Agents  Affect¬ 
ing  Fertility,  ed.  by  C.  R.  Austin  and  J.  S.  Perry,  pp.  195-210. 
London,  J.  &  A.  Churchill,  Ltd. 

Physiological  effects  of  cyclic  administration  of  progestin-oestrogen 
combinations.  In:  Recent  Advances  in  Ovarian  and  Synthetic 
Steroids  and  the  Control  of  Ovarian  Function,  ed.  by  R.  P.  Shear¬ 
man,  pp.  1-1 1.  High  Wycombe,  G.  D.  Searle  and  Co.  Ltd. 

With  C.  R.  Garcia.  Long-term  use  of  progestin-oestrogen  com¬ 
binations.  In:  Recent  Advances  in  Ovarian  and  Synthetic  Ster¬ 
oids  and  the  Control  of  Ovarian  Function,  ed.  by  R.  P.  Shear¬ 
man,  pp.  104-13.  High  Wycombe,  G.  D.  Searle  and  Co.  Ltd. 

With  Thomas  F.  Hopkins.  Effects  of  rat  hypothalamic  and  cerebral 
tissue  on  PMS-induced  ovulation.  Endocrinology,  76:1177-83. 

With  J.  R.  Bergen,  N.  E.  Beisaw,  D.  M.  Krus,  and  W.  P.  Koella. 
Central  nervous  system  and  behavior:  some  properties  of  pro¬ 
gesterone.  Proc.  1st  Internat.  Congr.  Hormonal  Steroids,  Ex- 
cerpta  Medica  Foundation,  Amsterdam,  Vol.  2,  pp.  483-90. 

With  J.  R.  Brooks  and  U.  Schaeppi.  Evidence  for  the  presence  of 
alpha  adrenergic  excitatory  receptors  in  the  rat  uterus.  Life 
Sciences,  4:1817-21. 

With  Edward  E.  Wallach  and  Celso-Ramon  Garcia.  Anovulation 
in  hospitalized  mental  patients.  Am.  J.  Obstet.  Gynecol.,  93:72- 
78. 

Hormonal  steroids  and  preimplantation  stages.  In:  Ciba  Founda¬ 
tion  Symposium  on  Preimplantation  Stages  of  Pregnancy,  ed. 
by  G.  E.  W.  Wolstenholme  and  Maeve  O’Connor,  pp.  378-90. 
London,  J.  &  A.  Churchill,  Ltd. 

With  Thomas  F.  Hopkins.  Effects  of  bovine  cerebral  fractions  on 
the  ovulatory  response  of  immature  rat  ovaries  to  PMS.  Am. 
Zook,  5(4),  Abstract  No.  149. 

With  J.  Rotstein,  M.  Gilbert,  C.  Cunningham,  I.  Estrin,  and  A. 
Davidson.  Effect  of  norethynodrel  in  rheumatoid  arthritis.  J. 
Am.  Med.  Assoc.,  191:420.  (L) 

With  C.  Bialy  and  D.  S.  Layne.  Some  biological  properties  of  a 
urinary  norethynodrel  metabolite.  Proc.  Soc.  Exp.  Biol.  Med., 
118:862-65. 

With  Sayid  M.  Husain.  The  effects  of  long  term  administration  of 


268 


BIOGRAPHICAL  MEMOIRS 


a  norethynodrel-mestranol  combination  (EnovidR).  Am.  Zool., 
5(4),  Abstract  No.  150. 

1966 

With  Sergio  Irizarry,  Manuel  Paniagua,  Jose  L.  Janer,  and  Zenaida 
Frias.  Effect  of  cyclic  administration  of  certain  progestin-estro¬ 
gen  combinations  on  the  24-hour  radioiodine  thyroid  uptake. 
J.  Clin.  Endocrinol.  Metab.,  26:6-10. 

With  Gabriel  Bialy.  Differences  in  the  effect  of  actinomycin  D  on 
estrogen-stimulated  mouse  uterine  weight  and  on  the  activity  of 
some  uterine  enzymes.  Endocrinology,  78:286-90. 

Combined  estrogen-progestin  therapy  in  contraception.  In:  Ovula¬ 
tion,  ed.  by  R.  D.  Greenblatt,  pp.  200-205.  Philadelphia,  J.  B. 
Lippincott  Co. 

With  C.  Flood,  C.  N.  Gherondache,  E.  Rosenberg,  and  J.  F.  Tait. 
Aldosterone  secretion  and  metabolism  in  elderly  subjects.  Pro¬ 
ceedings  of  the  7th  International  Congress  of  Gerontology,  Vi¬ 
enna,  June  26-July  2,  pp.  113-15. 

With  G.  Bialy  and  A.  P.  Merrill.  Some  activities  of  a  potent  steroi¬ 
dal  antiestrogen.  Endocrinology,  79:125-30. 

Experimental  studies  of  fertility  control  by  hormonal  steroids  in 
mammals.  Proc.  2d  Internat.  Congr.  Hormonal  Steroids,  Ser. 
No.  Ill,  Milan,  Excerpta  Medica  Foundation,  Amsterdam,  Ab¬ 
stract  No.  13. 

With  E.  B.  Romanoff,  M.  Inaba,  D.  Watson,  and  E.  Scricco.  Bio¬ 
synthesis  of  steroids  in  bovine  ovaries  perfused  in  vitro.  Proc. 
2d  Internat.  Congr.  Hormonal  Steroids,  Ser.  No.  Ill,  Milan, 
Excerpta  Medica  Foundation,  Amsterdam,  Abstract  No.  475. 

With  S.  Sekiyama  and  M.  Hirai.  Release  of  corticosteroid-like 
substance  from  a  transplanted  prostatic  squamous  cell  carcinoma 
after  exogenous  ACTH  stimulation.  Proc.  2d  Internat.  Congr. 
Hormonal  Steroids,  Ser.  No.  Ill,  Milan,  Excerpta  Medica 
Foundation,  Amsterdam,  Abstract  No.  603. 

With  S.  Blanzat  and  M.  Kirai.  Effect  of  steroid  hormones  on  in¬ 
duction  of  a  transplantable  cervical  cancer  in  hybrid  mice.  Proc. 
2d  Internat.  Congr.  Hormonal  Steroids,  Ser.  No.  Ill,  Milan, 
Excerpta  Medica  Foundation,  Amsterdam,  Abstract  No.  605. 

With  G.  Bialy.  Estrogen  and  antiestrogen  effect  on  the  mouse 
uterus.  Proc.  2d  Internat.  Congr.  Hormonal  Steroids,  Ser.  No. 
Ill,  Milan,  Excerpta  Medica  Foundation,  Amsterdam,  Abstract 
No.  682. 


GREGORY  GOODWIN  PINCUS 


269 


Control  of  conception  by  hormonal  steroids.  Science,  153:493-500. 

With  Alan  E.  Erickson.  Modification  of  embryonic  development 
of  reproductive  and  lymphoid  organs  in  the  chick.  J.  Embryol. 
Exp.  Morphol.,  16:211-29. 

With  Louise  P.  Romanoff,  Martha  P.  Grace,  and  Mary  N.  Baxter. 
Metabolism  of  pregnenolone-7a-3H  and  progesterone-4-14C  in 
young  and  elderly  men.  J.  Clin.  Endocrinol.  Metab.,  26:1023- 
31. 

With  G.  Bialy,  D.  S.  Layne,  M.  Paniagua,  and  K.  I.  H.  Williams. 
Radioactivity  in  the  milk  of  subjects  receiving  radioactive  19- 
norsteroids.  Nature,  212:924-25. 

With  G.  Bialy.  Dithizone  induced  changes  in  carbonic  anhydrase 
and  alkaline  phosphatase  of  rat  dorsolateral  prostates.  Proc. 
Soc.  Exp.  Biol.  Med.,  123:293-96. 

1967 

With  Thomas  F.  Hopkins.  Facilitation  of  ovulation  by  cerebral 
tissue  fractions  in  PMS-treated  immature  rats.  Federation 
Proc.,  26:366.  (A) 

With  Ajai  Haksar,  E.  B.  Romanoff,  and  N.  Hagino.  In  vitro  in¬ 
hibition  of  cholesterol  synthesis  by  pregnenolone  in  bovine  cor¬ 
pus  luteum.  Steroids,  9:405-14. 

With  Shlorno  Burstein.  The  effect  of  lethal  X-irradiation  on  uri¬ 
nary  cortisol  and  2a-  and  6/3-hydroxycortisol  excretion  patterns 
and  production  rates  in  guinea  pigs.  Endocrinology,  80:947-52. 

With  C.  Flood,  J.  F.  Tait,  S.  A.  S.  Tait,  and  S.  Willoughby.  A  com¬ 
parison  of  the  metabolism  of  radioactive  17-isoaldosterone  and 
aldosterone  administered  intravenously  and  orally  to  normal 
human  subjects.  J.  Clin.  Invest.,  46:717-27. 

With  C.  Flood,  C.  Gherondache,  J.  F.  Tait,  S.  A.  S.  Tait,  and  S 
Willoughby.  The  metabolism  and  secretion  of  aldosterone  in 
elderly  subjects.  J.  Clin.  Invest.,  46:960-66. 

With  B.  Ahluwalia  and  R.  T.  Holman.  Essential  fatty  acid  defi¬ 
ciency  and  its  effects  upon  reproductive  organs  of  male  rabbits. 
Journal  of  Nutrition,  92:205-14. 

With  P.  K.  Chang.  Electrophorosis  of  bovine  serum  at  acid  pH. 
J.  Biol.  Chem.,  242:2992-99. 

With  Constantin  N.  Gherondache  and  William  J.  Dowling.  Meta¬ 
bolic  changes  induced  in  elderly  patients  with  an  anabolic  ster¬ 
oid  (oxandrolone).  J.  Gerontol.,  22:290-300. 


270  BIOGRAPHICAL  MEMOIRS 

With  Dwight  Ingle,  Gerald  Mueller,  and  Gunnar  Birke.  Endog¬ 
enous  factors  influencing  host-tumor  balance.  International 
symposium  on  endogenous  factors  influencing  host-tumor  bal¬ 
ance.  Discussion  of  Part  II,  ed.  by  R.  W.  Wissler  and  others, 
pp.  137-46.  Chicago,  University  of  Chicago  Press. 

Endocrine  factors  in  the  control  of  fertility  in  mammals.  Proc.  6th 
Pan-Am.  Congr.  Endocrinol.,  Internat.  Congr.  Ser.  No.  112,  Ex- 
cerpta  Medica  Foundation,  Amsterdam,  pp.  74-83. 

With  Celso-Ramon  Garcia,  Hector  Rocamora,  and  Edward  E. 
Wallach.  Control  of  ovulation:  long-term  effects  with  a  pro¬ 
gestin-estrogen  combination.  Proc.  6th  Pan-Am.  Congr.  Endo¬ 
crinol.,  Internat.  Congr.  Ser.  No.  112,  Excerpta  Medica  Founda¬ 
tion,  Amsterdam,  pp.  138-49. 

Experimental  studies  of  fertility  control  by  hormonal  steroids  in 
mammals.  Proc.  2d  Internat.  Congr.  Hormonal  Steriods,  In¬ 
ternat.  Congr.  Ser.  No.  132,  Excerpta  Medica  Foundation,  Am¬ 
sterdam,  pp.  100-110. 

With  C.  R.  Garcia,  H.  Rocamora,  and  A.  Merrill.  Effects  of  hor¬ 
monal  steroids  upon  ovarian  and  endometrial  cycles — long-term 
effects.  Proc.  2d  Internat.  Congr.  Hormonal  Steroids,  Internat. 
Congr.  Ser.  No.  132,  Excerpta  Medica  Foundation,  Amster¬ 
dam,  pp.  858-66. 

With  Celso-Ramon  Garcia  and  Hector  Rocamora.  Long-term  ef¬ 
fects  of  oral  contraception.  Advances  in  Planned  Parenthood, 
Internat.  Congr.  Ser.  No.  138,  Excerpta  Medica  Foundation, 
Amsterdam,  pp.  51-60. 

With  Constantin  N.  Gherondache  and  Louise  P.  Romanoff.  Steroid 
hormones  in  aging  men.  In:  Endocrine  and  Aging,  ed.  by  Leo 
Gitman,  pp.  1-26.  Springfield,  Ill.,  C.  C.  Thomas,  Inc. 

With  Gabriel  Bialy.  Hormonal  influences  on  phosphatase  activity 
of  rat  accessory  sexual  glands.  Endocrinology,  81:1125-31. 

With  Sumio  Shima  and  Yoshiko  Urata.  Secretion  and  synthesis  of 
progestins  by  the  luteinized  rat  ovary  in  vivo.  Steroids,  10:601- 
15. 


1968 

With  S.  Shima  and  M.  Matsuba.  Effects  of  hypophysectomy  on 
corticosteroidogenesis  of  rat  adrenal  in  vivo.  Endocrinology, 
82:21. 


ALFRED  NEWTON  RICHARDS 

March  22, 1876-March  24,  1966 

BY  CARL  F.  SCHMIDT 


Alfred  newton  richards  was  born  in  Stamford,  New  York, 
on  March  22,  1876,  the  youngest  of  three  sons  of  Rev. 
Leonard  E.  and  Mary  Elizabeth  (Burbank)  Richards.  His 
father  was  in  the  fourth  generation  of  a  line  of  Ohio  farmers, 
the  first  of  whom  (Godfrey  Richards)  came  to  America  from 
the  Rhenish  Palatinate  about  1740.  Leonard  E.  Richards  ap¬ 
parently  was  the  first  of  the  line  to  leave  the  farm  for  the  univer¬ 
sity.  He  worked  his  way  through  Ohio  Wesleyan  University 
and  Union  Theological  Seminary  and  was  pastor  of  the  First 
Presbyterian  Church  in  Stamford  from  1864  until  his  death  in 
1903. 

Mary  Elizabeth  Burbank  was  the  daughter  of  Rev.  Caleb 
Burbank  and  Delpha  Harris  (Burbank),  both  descendants  of 
emigrants  from  England  to  New  England  prior  to  1640.  Her 
father  was  a  graduate  of  Dartmouth  College  and  Andover  Theo¬ 
logical  Seminary  and  her  maternal  grandfather  (Luther 
Harris)  was  a  member  of  the  faculty  of  Providence  College, 
which  subsequently  became  Brown  University.  She  herself  grad- 
duated  from  Granville  Female  Seminary  (subsequently  incor¬ 
porated  into  Dennison  College)  and  taught  school  in  Norwalk, 
Ohio,  prior  to  her  marriage.  During  this  period  she  lived  in  the 
home  of  Rev.  Alfred  Newton,  who  is  still  remembered  as  one 
of  the  most  beloved  and  influential  men  ever  to  live  in  Nor- 
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walk.  His  daughter  Martha  was  the  future  Mrs.  Leonard 
Richards’  best  friend,  and  memories  of  those  days  evidently 
impelled  the  latter  to  choose  the  name  Alfred  Newton  for  her 
third  son. 

The  father  of  the  three  Richards  boys  was  reserved  and 
strict,  the  religious  training  severe,  the  life  austere.  The  fam¬ 
ily’s  income  during  most  of  the  Stamford  period  was  less  than 
$1000  a  year,  but  they  kept  a  cow  for  milk  and  butter  and  they 
depended  on  their  own  large  garden  for  vegetables.  In  his 
notes  on  this  period,  Dr.  Richards  wrote:  “We  were  poor,  but 
like  Eisenhower’s  folks  were  not  aware  of  it.  On  his  small  sal¬ 
ary  my  father  and  mother  managed  to  save  enough  to  help 
three  sons  through  college  and  when  father  died,  he  left  enough 
to  keep  my  mother  in  her  home  in  Stamford  entirely  independ¬ 
ent  of  help  from  her  sons.” 

Except  for  brief  periods,  such  as  the  arrival  of  a  new  baby, 
there  was  no  domestic  help.  Mrs.  Richards  did  all  the  house¬ 
work  (cooking,  baking,  washing,  ironing,  cleaning),  taught  in 
Sunday  school,  played  the  organ  and  conducted  the  choir  in  the 
church,  and  was  deeply  involved  in  community  affairs,  espe¬ 
cially  in  those  which  concerned  the  school  and  church.  She 
loved  music  and  learning  and  did  much  more  than  her  hus¬ 
band  to  advance  the  education  of  their  three  sons. 

Alfred  Newton  Richards  learned  to  read  at  home  before  he 
was  five  years  old,  and  at  the  age  of  six  he  proceeded  to  the 
Stamford  Seminary  and  Union  Free  School,  an  institution  es¬ 
tablished  largely  as  the  result  of  his  father’s  effort  and  influ¬ 
ence.  He  went  through  all  the  grades  and  graduated  in  1892  as 
valedictorian  of  his  class,  a  distinction  which  (according  to  his 
notes),  “considering  the  competition,  doesn’t  mean  much.” 

His  brother  James  at  that  time  was  a  student  at  Yale,  and 
although  Alfred  Newton  at  age  sixteen  was  not  deemed  ready 
for  college,  he  went  to  New  Haven  in  June  1892  to  take  prelimi¬ 
nary  entrance  examinations.  In  two  and  a  half  days  he  took 
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eighteen  examinations  and  succeeded  in  passing  six.  A  year 
later  he  returned  to  take  the  twelve  examinations  he  missed  pre¬ 
viously  and  a  few  others  he  had  not  been  permitted  to  take  in 
1892.  He  did  well  enough  to  be  assigned  to  the  “first  division” 
and  in  the  autumn  of  1893  he  was  admitted  to  the  class  of  1897 
of  Yale  College. 

According  to  his  notes,  he  enjoyed  most  of  the  subjects 
and  did  well  enough  to  escape  any  conditions,  but  not  quite 
well  enough  to  be  chosen  for  Phi  Beta  Kappa,  which  was  an  in¬ 
tense  disappointment  to  his  mother.  Like  all  his  contemporaries 
in  Yale  College,  he  was  not  permitted  to'  elect  science  courses 
until  the  third  year,  when  he  began  chemistry  (inorganic  and 
organic)  and  physics.  He  was  fascinated  by  the  laboratory  ex¬ 
ercises  in  chemistry  and  did  some  special  work  that  enabled 
him  to  graduate  in  June  1897  with  honors  in  chemistry,  which 
pleased  his  parents.  He  did  poorly  in  physics,  partly  because  he 
discontinued  mathematics  after  the  second  year,  to  his  subse¬ 
quent  regret. 

The  great  experience  of  his  college  years  at  Yale— and  in¬ 
deed  the  turning  point  of  his  career — was  a  course  in  physio¬ 
logical  chemistry  given  by  R.  H.  Chittenden  in  the  Sheffield 
Scientific  School,  which  then  was  completely  separate  from  the 
college.  This  course  was  intended  primarily  for  seniors  in  the 
college  who  planned  to  study  medicine,  and  at  the  time  young 
Richards  regarded  himself  as  one  of  these.  Shortly  before  his 
graduation,  however,  his  father  let  him  know  that  he  could  ex¬ 
pect  no  further  financial  assistance  and  was  now  on  his  own. 

Chittenden  at  that  time  was  the  leading  authority  in  Amer¬ 
ica  on  the  new  science  of  physiological  chemistry.  Trained  in 
the  rigid  requirements  of  contemporary  German  laboratories, 
he  was  a  stickler  for  accuracy  and  thoroughness  and  his  labo¬ 
ratory  was  so  operated  as  to  create  an  ambition  for  perfection. 
He  also  took  a  personal  interest  in  his  students,  and  so  it  was 
natural  for  him  one  day  in  the  spring  of  1897  to  ask  young 
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Richards  what  he  intended  to  do  after  graduation.  When 
Richards  replied  that  his  original  plan  to  study  medicine  had 
to  be  abandoned  for  lack  of  funds,  Chittenden  offered  him  a 
fellowship  for  a  year  of  graduate  study  in  physiological  chemis¬ 
try  in  the  Sheffield  Scientific  School.  The  fellowship  covered 
only  tuition,  but  Richards  worked  in  a  summer  hotel  to  raise  a 
little  money,  got  a  job  waiting  on  tables  in  a  students’  board¬ 
inghouse  in  New  Haven  to  provide  room  and  board,  and  with  a 
little  extra  help  from  his  father  managed  to  finance  the  year 
1897-1898  in  Chittenden’s  laboratory. 

During  this  year  young  Richards  was  assigned  a  series  of 
tasks  having  to  do  with  quantitative  chemical  methods  and 
he  learned  that,  if  he  took  enough  pains,  he  could  do  things  on 
his  own  and  do  them  well.  The  great  experience,  however,  was 
a  study  of  the  starch-digesting  power  of  human  saliva  (his 
own)  under  different  circumstances.  This  work  brought  him 
into  close  association  with  Chittenden,  whose  impressions,  judg¬ 
ing  from  the  outcome,  must  have  been  favorable.  It  also  led 
to  a  joint  paper  in  Volume  1  of  the  new  American  Journal  of 
Physiology,  a  fact  that  places  Richards  among  the  pioneers  of 
American  physiology. 

During  the  spring  of  1898  Chittenden  was  invited  to  under¬ 
take  the  reorganization  of  the  Department  of  Medical  Chem¬ 
istry  in  the  College  of  Physicians  and  Surgeons  of  Columbia 
University  in  New  York.  He  accepted,  subject  to  the  under¬ 
standing  that  he  would  spend  only  one  day  a  week  in  New 
York,  when  he  would  lecture  to  the  medical  students  and  con¬ 
sult  with  the  permanent  staff.  The  members  of  this  staff  were 
to  be  selected  from  his  laboratory  at  Yale,  and  Richards  was  in¬ 
vited  to  be  one  of  them,  at  the  princely  salary  of  $800,  which 
was  far  more  than  he  had  been  accustomed  to  spend. 

So  in  September  of  1898  he  began  a  ten-year  association 
with  the  old  College  of  Physicians  and  Surgeons  on  West  59th 
Street  in  New  York.  During  the  first  six  of  these  years  he  was 
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an  assistant  and  tutor  in  physiological  chemistry,  while  for  the 
last  four  he  was  an  instructor  in  pharmacology.  At  first  his  only 
connection  with  the  teaching  of  physiological  chemistry  was  to 
attend  to  the  preparations  for  the  laboratory  exercises  of  the 
medical  students,  to  circulate  among  them  in  the  laboratory  to 
answer  questions,  and  to  help  whenever  occasion  arose.  He  was 
also  permitted  to  enroll  in  the  Graduate  School  of  Columbia 
Univeristy  as  a  candidate  for  the  Ph.D.  degree,  with  a  major 
in  physiological  chemistry  and  minors  in  physiology  and  bac¬ 
teriology.  When  he  got  his  Ph.D.  in  1901,  he  was  the  first  ever  to 
receive  this  degree  from  the  Department  of  Physiological 
Chemistry  at  Columbia.  His  thesis  was  on  “The  Composition 
of  Yellow  Elastic  Connective  Tissue,’’  a  topic  selected  by  W.  J. 
Gies,  his  supervisor  at  Columbia.  It  represented  a  great  deal  of 
work  and  provided  a  valuable  experience  in  quantitative 
chemical  methodology  but,  after  publication  in  Volume  7  of 
the  American  Journal  of  Physiology,  it  had  no  further  influ¬ 
ence  on  his  career. 

A  course  in  bacteriology  under  Philip  Hanson  Hiss  was  a 
different  story.  Hiss  was  interested  at  the  time  in  the  develop¬ 
ment  of  differential  culture  media,  in  which  certain  micro¬ 
organisms  would  grow  while  others  would  not.  He  called  on 
Richards  to  provide  him  with  glycogen,  which  the  young  bio¬ 
chemist  isolated  from  scallops.  Then  he  asked  for  a  carbohydrate 
that  would  yield  only  levulose  on  hydrolysis  and  Richards, 
having  learned  from  the  literature  that  inulin  should  meet 
this  requirement,  provided  him  in  1901  with  pure  inulin  sep¬ 
arated  from  Dahlia  bulbs.  Some  thirty  years  later,  when  Rich¬ 
ards  was  looking  for  a  diffusible  polysaccharide  which  would  not 
be  digested  in  the  blood  or  in  the  lumen  of  the  frog’s  kidney, 
he  thought  of  inulin,  tried  it,  and  (with  Westfall  and  Bott) 
began  to  study  the  renal  clearance  of  inulin  in  dogs  at  least  a 
year  before  the  same  procedure  was  attempted  by  others. 

Richards’  work  with  Hiss  attracted  the  attention  of 
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T.  Mitchell  Prudden  and  Christian  A.  Herter,  prominent  mem¬ 
bers  of  the  Columbia  faculty  who  in  1901  were  about  to  become 
trustees  of  the  nascent  Rockefeller  Institute  for  Medical  Re¬ 
search.  The  result  was  a  Rockefeller  scholarship  which  enabled 
Richards  to  spend  the  next  year  working  with  Herter  in  the 
Laboratory  of  Physiological  Chemistry  at  Columbia  on  a 
problem  related  to  the  glycosuric  effects  of  adrenaline  locally 
applied  to  the  pancreas  of  the  dog. 

Thus  in  the  autumn  of  1901  young  Richards’  career  took 
another  turn.  The  new  work  was  much  more  interesting  than 
what  he  had  been  doing.  He  got  along  well  with  Christian 
Herter,  a  man  of  independent  means  in  whose  home  he 
made  the  acquaintance  of  such  men  as  Emmett  Holt,  Park, 
Jacques  Loeb,  Ostwald,  Ehrlich,  Meyer,  and  numerous  mu¬ 
sicians,  artists,  and  writers  who  were  Herter’s  friends.  In  1902 
he  first  met  George  B.  Wallace,  who  had  just  come  to  New 
York  from  Cushny’s  Department  of  Pharmacology  at  Michigan 
to  introduce  pharmacology  as  an  experimental  science  in  the 
Bellevue  Medical  School.  Richards  and  Wallace  took  to  one 
another  from  the  start  and  soon  were  sharing  a  room  in  a 
boardinghouse  on  46th  Street.  Until  his  death  in  1949,  Wallace 
was  Richards’  closest  friend. 

In  1903  Herter  accepted  an  invitation  to  become  Professor 
of  Pharmacology  and  Therapeutics  at  Columbia.  He  per¬ 
suaded  Richards  to  accept  an  instructorship  in  the  new  depart¬ 
ment  and  assigned  him  the  job  of  organizing  a  laboratory  course 
in  pharmacology  corresponding  with  the  one  recently  intro¬ 
duced  by  Wallace  at  Bellevue.  Neither  Herter  nor  Richards 
pretended  to  know  anything  about  pharmacology,  and  so  they 
were  given  a  year’s  leave  of  absence  in  which  to  prepare  for 
their  new  assignments.  Wallace  joined  Richards  in  a  trip  to 
Strassburg  in  June  1903,  where  they  hoped  to  learn  how  to 
organize  a  student  laboratory  course  in  pharmacology  from  Os¬ 
wald  Schmeideberg,  whose  laboratory  then  was  the  mecca  for 
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those  seeking  preparation  for  careers  in  this  new  science.  They 
were  disappointed  to  find  only  uninspired  lectures  and  rather 
pedestrian  research  “Arbeiten,”  but  Richards  relieved  the  te¬ 
dium  of  Schmiedeberg’s  laboratory  by  spending  the  afternoons 
in  the  chemical  laboratory  of  Franz  Hofmeister,  whom  he 
found  as  interesting  and  stimulating  as  Schmiedeberg  was  the 
reverse. 

In  the  early  autumn  of  1903  Richards  returned  to  New 
York  without  having  learned  more  pharmacology  than  he 
could  have  gleaned  from  Schmiedeberg’s  book,  and  with  no 
progress  in  the  job  of  preparing  a  laboratory  course  in  phar¬ 
macology  for  the  following  year.  Herter  was  spending  the  entire 
year  learning  pharmacology  from  Ehrlich  in  Frankfurt  and 
Meyer  in  Marburg  and  was  not  available  for  advice  or  assist¬ 
ance.  Richards  therefore  turned  to  his  friend  George  Wallace 
and  got  his  permission  to  assist  in  the  student  laboratory  exer¬ 
cises  in  pharmacology  at  Bellevue.  Thus  he  learned  to  carry 
out  a  number  of  relatively  simple  student  experiments.  This 
experience,  together  with  studying  textbooks  and  reading  some 
of  the  literature,  constituted  his  formal  training  for  a  career 
in  pharmacology. 

Later  in  the  academic  year  President  Nicholas  Murray 
Butler  of  Columbia  wrote  Richards  that  an  increase  in  admis¬ 
sion  requirements  for  the  Law  School  would  lessen  the  Uni¬ 
versity’s  income  to  an  extent  that  would  make  it  impossible  to 
go  through  with  the  plans  for  a  new  Department  of  Pharma¬ 
cology.  By  this  time  Richards  had  already  resigned  from  the 
Department  of  Physiological  Chemistry  and  was  faced  with 
the  need  to  justify  a  promised  salary  in  pharmacology.  On 
Wallace’s  advice,  he  sought  and  got  the  permission  of  John  G. 
Curtis,  head  of  the  Department  of  Physiology  at  Columbia, 
to  use  the  newly  equipped  student  Laboratory  of  Physiology 
for  an  elective  course  in  pharmacology  for  twenty-four  students. 
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President  Butler  and  Herter  approved  the  plan,  which  Rich¬ 
ards  proceeded  to  carry  out. 

An  interlude  of  this  period  began  with  an  encounter  in 
1903  between  Richards  and  John  Howland,  who  was  begin¬ 
ning  a  distinguished  career  in  pediatrics  as  assistant  to  L.  Em¬ 
mett  Holt.  Howland  was  trying  to  improve  the  treatment  of  a 
child  suffering  from  cyclical  vomiting  by  searching  the  urine 
for  substances  other  than  acetone  and  acetoacetic  acid,  which 
had  recently  been  reported  to  be  present.  Howland’s  obvious 
inexperience  in  chemistry  led  Richards  to  offer  his  assistance 
and  between  them  they  soon  demonstrated  the  presence  in  the 
urine  of  large  amounts  of  indican  (indoxyl  sulfuric  acid) 
in  addition  to  ketone  bodies.  The  latter  were  then  regarded  as 
evidence  of  decreased  oxidations  in  the  liver,  while  the  former 
was  known  to  be  an  oxidation  product  of  indole,  a  product  of 
intestinal  putrefaction.  These  considerations  led  Richards  to 
propose  that  cyclic  vomiting  in  children  might  be  related  to 
failure  of  the  liver  to  oxidize  indole,  a  substance  that  can 
cause  muscular  twitchings  and  convulsions  in  animals,  and  to 
design  animal  experiments  to  test  the  proposition. 

The  idea  was  to  investigate  the  influence  of  interference 
with  oxidations  (by  means  of  cyanide)  on  the  toxicity  of  indole. 
Preliminary  experiments  on  frogs  and  guinea  pigs  indicated 
that  the  effects  of  indole  can  be  prolonged  by  simultaneous 
injections  of  nonlethal  doses  of  cyanide.  When  similar  experi¬ 
ments  were  made  in  dogs,  an  unexpected  chronic  posioning 
ensued,  characterized  by  spasticity  of  muscles,  vomiting,  and 
blindness.  This  lasted  several  days  and  was  invariably  fol¬ 
lowed  by  death. 

These  findings  were  judged  important  enough  to  warrant  a 
report  by  Howland  at  the  meeting  of  the  American  Pediatric 
Society  in  June  1904.  Unfortunately,  Howland’s  first  child  was 
born  the  night  before  the  meeting  and  the  Society’s  regula¬ 
tions  precluded  presentation  of  the  paper  by  Richards,  who  was 
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not  a  member.  He  was,  however,  permitted  to  join  in  the  dis¬ 
cussion  after  the  report  was  read  by  a  member  of  the  Society. 
Thus  he  had  his  first  encounter  with  David  Edsall,  who  was 
greatly  interested  in  the  findings  and  apparently  also  im¬ 
pressed  by  the  young  chemist-pharmacologist  who  was  instru¬ 
mental  in  obtaining  them. 

Richards  and  Howland  then  extended  their  experiments 
to  include  other  means  of  inhibiting  oxidations  in  the  liver, 
and  thus  they  came  to  a  series  of  observations  with  chloroform, 
whose  ability  to  produce  acute  yellow  atrophy  of  the  liver  had 
recently  been  reported.  They  spent  considerable  time  on  a 
study  of  the  late  effects  of  chloroform  on  the  liver,  including 
urinalyses  and  tissue  studies.  By  this  time  (1908)  Richards 
had  accepted  an  appointment  in  Chicago  and  he  and  Howland 
decided  to  compile  a  report  on  their  indole  work.  Before  do¬ 
ing  this  Richards  characteristically  insisted  that  they  repeat 
the  earlier  experiments,  to  be  certain  that  the  results  could  be 
duplicated  by  anybody  who  cared  to  make  the  effort.  To 
their  horror,  they  were  unable  to  reproduce  the  delayed  fatal 
poisoning  by  cyanide  and  indole.  After  many  unsuccessful  at¬ 
tempts  to  find  the  reason  for  the  discrepancy,  they  finally 
decided  not  to  attempt  a  definitive  report  and  the  results  of 
this  effort  were  never  published. 

Nevertheless,  the  four  years  of  joint  effort  with  Howland 
were  far  from  wasted.  The  work  on  delayed  chloroform  poison¬ 
ing  led  to  a  publication  that  attracted  considerable  attention. 
Richards’  concurrent  elective  course  in  pharmacology  for  med¬ 
ical  students  entailed  a  continuing  challenge  to  increase  his 
skill  in  methods  that  might  be  useful  in  investigations  of 
drug  actions,  and  among  these  methods  perfusion  techniques 
were  prominent.  The  Langendorff  procedure  for  maintaining 
the  functions  of  the  perfused  mammalian  heart  had  recently 
been  used  to  study  the  actions  of  chloroform  on  the  mechanical 
and  metabolic  functions  of  the  heart,  and  the  possibility  of 
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using  a  corresponding  procedure  to  elucidate  the  effects  of 
chloroform  and  other  drugs  on  the  liver  gave  rise  to  a  plan  for 
the  perfusion  pump  which  was  eventually  to  determine  the 
course  of  his  career.  His  connection  with  the  study  on  chronic 
indole  poisoning  as  a  possible  cause  of  cyclic  vomiting  in  chil¬ 
dren  attracted  the  attention  of  David  Edsall,  who  as  Professor 
of  Therapeutics  at  the  University  of  Pennsylvania  was  instru¬ 
mental  in  getting  Richards  to  come  to  that  institution  six  years 
later.  Richards’  association  with  Howland  gave  him  his  first 
direct  contact  with  clinical  problems  and  was  the  start  of  a  plan 
for  a  collaborative  clinical  and  laboratory  activity  which  even¬ 
tually  became  a  program  in  clinical  pharmacology,  the  first 
of  its  kind  in  the  country  if  not  in  the  world.  The  paper  on 
chloroform  poisoning  led  George  Whipple  to  use  this  pro¬ 
cedure  in  experiments  which  began  the  researches  that  even¬ 
tually  brought  him  the  Nobel  Prize.  John  Howland  got  an 
apprenticeship  in  quantitative  chemical  methodology  which 
stood  him  in  good  stead  in  the  studies  of  metabolic  diseases  in 
children  which  subsequently  made  him  famous. 

Meanwhile,  as  Instructor  in  Pharmacology,  Richards  was 
continuing  the  elective  course  in  pharmacology  in  the  Lab¬ 
oratory  of  Physiology.  This  course  must  have  been  successful 
because,  in  the  spring  of  1907,  the  dean  of  the  Columbia  Med¬ 
ical  School  asked  Richards  to  make  it  a  part  of  the  regular 
course  for  second-year  medical  students.  There  being  almost 
no  money  available  for  such  purposes,  Richards  agreed  to 
equip  a  laboratory  for  twenty-four  students  for  $500.  After  a 
visit  to  inspect  Cushny’s  laboratory  at  Ann  Arbor,  he  designed 
and  arranged  for  the  building  of  six  animal  tables  and  some 
cabinets  in  his  home  town,  where  carpenter  work  was  cheap. 
These  articles  were  shipped  knocked  down  to  New  York,  where 
they  were  assembled  by  Richards  and  a  retired  locomotive  en¬ 
gineer,  who  was  hired  as  diener.  Animal  holders  were  pur¬ 
chased  from  the  Department  of  Physiology,  kymographs  from 
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the  Harvard  Apparatus  Company,  and  Richards  himself  made 
mercury  manometers  and  sphygmomanometers.  Through  such 
improvisations  he  got  the  laboratory  going  on  less  than  $500. 

At  the  end  of  the  first  year  of  this  arrangement  (i.e.,  spring, 
1908)  Richards  was  offered  an  assistant  professorship  of  phys¬ 
iological  chemistry  in  the  University  of  Missouri  and  the  pro¬ 
fessorship  of  pharmacology  at  Northwestern  University.  At  first 
he  refused  both  offers  because  he  was  so  interested  in  what  he  was 
then  doing  that  he  did  not  want  to  leave  New  York.  However, 
he  had  recently  become  engaged  to  Lillian  Woody,  and  when 
these  two  tried  to  foretell  when  they  might  be  married  on  what 
he  was  likely  to  earn  in  New  York,  they  decided  to  accept  the 
offer  from  Northwestern.  So  in  August  1908,  he  and  Wallace 
broke  up  their  partnership  in  the  flat  they  had  shared  for  six 
years  and  he  moved  to  Chicago. 

During  the  ten  years  he  spent  in  New  York  (1898-1908) 
Richards  saw  and  participated  in  an  unparalleled  series  of 
events  in  medical  education  and  research  which  marked  the 
emergence  of  the  modern  pattern,  and  of  himself  as  one  of  its 
most  promising  young  advocates.  The  decade  began  with  the 
appearance  of  his  first  scientific  publication  in  Volume  1  of  the 
American  Journal  of  Physiology,  the  first  of  several  new  periodi¬ 
cals  to  appear  in  rapid  succession  as  manifestations  of  the  grow¬ 
ing  interest  in  research  in  the  medical  sciences  in  the  United 
States.  This  paper  had  to  do  with  the  digestion  of  starch  by 
saliva  and  its  appearance  in  the  new  physiological  journal  places 
it  in  the  period  preceding  the  separation  of  the  chemical  ap¬ 
proach  to  physiology  into  a  distinct  scientific  discipline,  bio¬ 
chemistry.  Actually  he  was  soon  to  play  an  active  part  in  this 
separation,  and  his  next  contributions  to  the  physiological 
literature  would  be  along  lines  other  than  chemical. 

Richards  was  one  of  the  first  scholars  of  the  Rockefeller 
Institute  for  Medical  Research,  which  began  its  distinguished 
career  in  1901.  As  a  Rockefeller  Scholar  he  was  working  with 
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Christian  Herter  in  1904  when  the  latter  was  invited  by  John  J. 
Abel  to  join  in  founding  a  new  Journal  of  Biological  Chem¬ 
istry.  Abel,  who  at  that  time  was  in  charge  of  both  pharmacology 
and  physiological  chemistry  at  Johns  Hopkins,  had  recently 
been  instrumental  in  establishing  the  Journal  of  Experimental 
Medicine.  Abel  and  Herter  became  joint  editors  of  the  new 
Journal  of  Biological  Chemistry  and  Richards  was  invited  to 
serve  as  assistant  editor,  which  involved  responsibility  for 
proofreading,  preparation  of  manuscripts  for  the  printers,  and 
business  transactions  with  the  publishers.  The  first  number 
appeared  late  in  1905  and  the  journal,  now  in  its  246th  volume, 
has  become  one  of  the  most  important  scientific  publications 
in  the  world.  It  is  noteworthy  that,  on  his  retirement  as  manag¬ 
ing  editor  in  1914,  Richards  received  letters  of  appreciation 
from  contributors  who  gratefully  recalled  instances  in  which 
the  meticulous,  conscientious  young  managing  editor  had 
pointed  out  errors  or  misstatements  in  texts  or  tables  before 
publication. 

The  spirit  of  the  times  is  evident  in  the  ability  of  John  Abel, 
head  of  the  Department  of  Pharmacology  in  the  recently 
organized  Johns  Hopkins  Medical  School,  not  only  to  direct 
the  Department  of  Physiological  Chemistry  as  well  as  his  own, 
but  also  to  bring  about  the  establishment  of  two  of  the  most 
influential  American  scientific  journals.  As  a  matter  of  fact,  in 
1909  the  same  man  proceeded  to  establish  a  third — the  Journal 
of  Pharmacology  and  Experimental  Therapeutics — but  by  this 
time  Richards  was  in  Chicago  and  had  nothing  to  do  with 
the  new  undertaking.  These  events  were  concurrent  with  the 
establishment  of  the  American  Society  of  Biological  Chemists 
(1906)  and  the  American  Society  for  Pharmacology  and  Ex¬ 
perimental  Therapeutics  (1908),  as  offshoots  of  the  American 
Physiological  Society,  which  had  been  in  existence  since  1887. 
The  next  development  was  the  coalescence  of  these  three 
societies  into  the  Federation  of  American  Societies  for  Experi- 
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mental  Biology,  which  took  place  in  Philadelphia  in  1913, 
three  years  after  Richards  had  moved  to  that  city. 

Meanwhile  the  dynamic  new  spirit  which  underlay  these 
events  was  transforming  the  medical  scene  in  New  York.  Its 
impact  was  first  apparent  in  the  Bellevue  School,  and  the 
development  of  major  importance  to  Richards  was  the  coming 
of  George  Wallace  from  Cushny’s  Department  of  Pharmacology 
at  Michigan  in  1902  to  set  up  the  first  teaching  department  in 
the  science  of  pharmacology  in  the  New  York  area.  The  Rocke¬ 
feller  Institute  then  was  under  construction  and  in  1904  Simon 
Flexner  arrived  as  its  director,  bringing  with  him  Opie  and 
Noguchi.  Meltzer,  Levene,  and  others  soon  were  drawn  into  the 
new  enterprise.  Two  new  societies  which  began  as  strictly  local 
organizations  but  have  grown  to  have  much  more  than  local 
significance — the  Society  for  Experimental  Biology  and  Medi¬ 
cine,  and  the  Harvey  Society— were  founded  in  New  York  in 
1904  and  1905  respectively.  The  list  of  research  men  involved 
in  these  developments  includes  Chittenden,  Gies,  Prudden, 
Herter,  Lusk,  Dunham,  Hiss,  Wallace,  Shaffer,  Flexner,  Melt¬ 
zer,  Jacques  Loeb,  Opie,  and  Noguchi.  In  his  notes,  Richards 
has  this  to  say:  “I  had  the  privilege  of  intimate  association — 
on  a  somewhat  junior  basis — with  all  these  people,  and  became 
saturated  with  their  ideals.  What  I  accomplished  by  way  of 
lastingly  useful  scientific  research  was  negligible  but  what  I 
got  by  way  of  spiritual  stimulation  was  beyond  price.” 

Richards  left  for  Chicago  on  August  1,  1908,  to  prepare  the 
laboratory  for  the  opening  of  classes  in  September.  Pharma¬ 
cology  previously  had  been  combined  with  physiology  at  North¬ 
western  and  Richards’  appointment  was  intended  to  give 
greater  recognition  to  pharmacology,  which  then  was  being 
projected  into  new  prominence  by  the  work  of  Dale  on  the 
actions  of  natural  and  synthetic  sympathomimetic  amines  and 
by  that  of  Ehrlich  on  the  synthesis  of  arsenical  chemothera¬ 
peutic  agents.  Richards  was  expected  to  conduct  laboratory 
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exercises  for  classes  of  about  150  medical  students  in  materia 
medica  and  pharmacy,  as  well  as  in  experimental  pharma¬ 
cology.  There  was  one  large  room,  half  of  which  was  equipped 
with  chemical  benches  and  lockers.  The  other  half  was 
vacant  except  for  the  professor’s  desk,  which  was  railed  off  in 
one  corner.  The  chemical  desks  were  well  made  but  badly 
scarred  and  the  energetic  new  professor,  accustomed  to  smooth 
chemical  black-tops,  immediately  set  to  work  (with  one  igno¬ 
rant  and  inadequate  diener)  to  remove  the  unsightly  old 
finish  and  replace  it  with  a  shiny  new  one.  This  was  accom¬ 
plished  in  time  for  the  first  semester  and  the  new  appearance 
of  the  laboratory  elicited  favorable  comments  from  faculty, 
students,  and  visitors,  one  of  whom  was  Richards’  former 
teacher  Chittenden. 

Richards  had  had  no  instruction  or  experience  in  materia 
medica  and  pharmacy,  but  he  went  about  the  new  task  with 
characteristic  energy  and  dedication  and  he  quickly  won  the 
cooperation,  respect,  and  eventually  the  admiration  of  the 
students.  For  the  course  in  experimental  pharmacology  in  the 
second  semester  he  prepared  much  the  same  laboratory  exer¬ 
cises  as  those  he  had  learned  from  Wallace.  He  had  the  part- 
time  assistance  of  one  third-year  medical  student  and  one 
diener.  The  class  had  to  be  handled  in  six  sections,  which 
meant  a  student  laboratory  exercise  every  day  of  the  week 
except  Sunday.  He  gave  two  lectures  and  conducted  two  con¬ 
ferences  a  week.  He  also  managed  to  keep  up  with  the  manag¬ 
ing  editorship  of  the  Journal  of  Biological  Chemistry.  On 
December  26,  1908,  he  was  married  to  Lillian  Woody  and  set 
up  housekeeping  in  an  apartment  on  Michigan  Avenue. 

Research  was  out  of  the  question  except  during  the  summer, 
when  he  attempted  to  learn  if  acquired  tolerance  to  alcohol 
would  make  the  heart  of  an  animal  resistant  to  the  depressant 
effects  of  the  drug.  The  results  were  inconclusive,  but  the 
experience  in  overcoming  the  vagaries  of  the  isolated  mam- 
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malian  heart  preparation  helped  to  make  this  experiment  one 
of  the  memorable  events  of  medical  students  in  his  laboratory. 

The  second  year  in  Chicago  was  much  like  the  first.  During 
its  course  he  was  invited  by  David  Edsall,  Professor  of  Thera¬ 
peutics  at  the  University  of  Pennsylvania,  to  come  to  that 
institution  to  reorganize  the  Department  of  Pharmacology. 
Pennsylvania — the  oldest  medical  school  in  North  America — 
was  at  last  becoming  aware  of  the  ferment  that  Richards  had 
already  experienced  in  New  York  and  a  group  of  young  faculty 
members  was  engaged  in  an  attempt  to  introduce  some  of  the 
new  research  attitudes,  which  had  not  yet  had  much  impact 
in  Philadelphia.  Their  immediate  program  involved  the  in¬ 
stallation  of  Edsall  as  Professor  of  Medicine,  his  friend  Alonzo 
Engelbert  Taylor  as  Professor  of  Physiological  Chemistry, 
Howard  Ricketts  as  Professor  of  Pathology,  Richard  M.  Pearce 
in  a  newly  endowed  chair  of  research  medicine,  and  Richards 
as  Professor  of  Pharmacology. 

Except  for  the  appointment  of  Ricketts  (who  died  in  the 
summer  of  1910)  this  program  was  carried  out,  and  Richards 
came  to  Pennsylvania  in  the  autumn  of  1910  as  one  of  a  small 
group  of  devotees  of  the  then  new  research  approach  to  the 
teaching  and  practice  of  medicine.  They  were  brought  there 
through  the  efforts  of  a  small  but  influential  minority  of  the 
faculty  and  they  were  confronted  with  the  hostility  of  a 
majority  who  were  satisfied  with  things  as  they  were.  Edsall, 
the  senior  member  of  the  group  and  the  one  from  whom  most 
was  expected,  stayed  one  year  in  this  new  post  and  then  re¬ 
signed  to  go  on  to  a  distinguished  career  at  Harvard.  Taylor 
soon  left  to  join  his  fellow  Californian,  Herbert  Hoover,  in 
relief  activities  during  World  War  I  and  transferred  his  vigor 
and  talents  to  nutritional  economics  at  the  national  and  inter¬ 
national  level.  Pearce  secured  support  from  the  Rockefeller 
Foundation  and  practically  withdrew  from  university  activities. 
Only  Richards,  the  youngest  and  most  inconspicuous  of  the 


286 


BIOGRAPHICAL  MEMOIRS 


group,  and  the  only  one  without  medical  training  in  an  in¬ 
stitution  with  a  long  tradition  of  clinical  excellence,  stayed 
on  to  win  local,  national,  and  international  fame  for  himself, 
his  laboratory,  and  his  adopted  university. 

The  first  year  in  Philadelphia  was  very  difficult.  Pharma¬ 
cology  had  been  allotted  considerable  space  in  a  new  Medical 
Laboratories  Building  opened  in  1906,  but  the  student  courses 
that  had  been  given  followed  the  traditional  materia  medica 
approach  and  had  established  a  reputation  for  being  unin¬ 
teresting  and  unimportant.  Richards  set  to  work  to  make  over 
the  laboratory  so  as  to  permit  mammalian  pharmacological 
experiments  by  the  students,  which  had  not  been  attempted 
previously  at  Pennsylvania.  He  also  insisted  that  his  course 
should  be  given  to  the  second-year  students  rather  than  the 
third,  as  had  been  the  custom.  The  change  meant  giving  the 
course  twice  during  1910-1911,  and  this  was  done.  He  had  two 
assistants  to  help  in  the  laboratory  and  run  the  student  con¬ 
ferences,  but  neither  had  had  any  previous  experience  with 
the  type  of  course  Richards  wished  to  give  and  he  had  to  begin 
by  doing  everything  himself. 

To  complicate  matters  further,  Christian  Herter  died  in 
December  1910  and  the  editorship  of  the  Journal  of  Biological 
Chemistry  had  to  be  reallocated.  The  business  and  editorial 
offices  were  immediately  transferred  to  Richards’  laboratory 
and  he  became  in  effect  managing  editor,  with  a  secretary 
and  an  editorial  assistant.  This  arrangement  continued  until 
1914,  by  which  time  the  enterprise  had  come  to  occupy  so 
much  of  his  time  that  he  had  to  choose  between  it  and  serious 
research.  He  gave  up  the  Journal.  The  new  editor  was  Donald 
Van  Slyke  and  the  offices  were  moved  to  the  Rockefeller  In¬ 
stitute  in  New  York. 

The  year  1910-1911  was  the  nadir  of  his  career  at  Pennsyl¬ 
vania.  During  this  time  his  new-type  course  in  pharmacology 
began  to  arouse  interest,  respect,  and  eventually  admiration 


ALFRED  NEWTON  RICHARDS  287 

in  the  students,  who  were  having  their  first  experience  with 
the  modesty,  self-criticism,  and  objectivity  of  a  true  scientist. 
In  1911  he  was  joined  by  Oscar  H.  Plant,  who  had  been 
teaching  pharmacology  at  the  University  of  Texas.  Plant  soon 
proved  able  and  willing  to  take  over  the  tasks  of  preparing 
and  conducting  the  student  laboratory  exercises,  but  Richards 
continued  to  give  all  the  lectures  and  to  participate  in  the 
student  experiments.  This,  with  his  editorial  duties,  left  no 
time  for  research. 

As  a  matter  of  fact  the  research  program  that  eventually 
brought  him  distinction  developed  naturally  from  his  unre¬ 
mitting  efforts  to  improve  his  teaching,  perfection  of  which 
dominated  his  existence  then  and  for  years  to  come.  The  first 
of  a  series  of  pertinent  events  came  in  June  1913,  when  he 
was  approached  by  a  member  of  the  graduating  class  at  Pennsyl¬ 
vania  who  had  found  Richards’  course  in  pharmacology  so 
interesting  that  he  wanted  more  experience  in  this  field  before 
he  went  to  Johns  Hopkins  to  spend  a  year  with  Howell  in 
physiology.  His  name  was  Cecil  K.  Drinker  and  his  academic 
record  in  the  medical  school  at  Pennsylvania  marked  him  as 
one  of  the  most  brilliant  students  ever  enrolled  there.  After 
considering  several  possible  research  projects,  Richards  and 
Drinker  decided  to  undertake  construction  of  the  perfusion 
pump  whose  general  design  had  been  developing  in  Richards’ 
mind  ever  since  his  work  with  Howland  on  chloroform  poison¬ 
ing  of  the  liver.  It  turned  out  to  be  a  fortunate  choice  because 
Drinker  had  considerable  skill  in  working  with  metals.  The 
result  was  a  device  by  which  mammalian  organs  could  be 
perfused  with  blood  in  patterns  so  close  to  the  normal  as  to 
permit  useful  physiological  studies  in  tissues  isolated  from  the 
body.  The  functional  adequacy  of  the  pump  was  demonstrated 
before  Drinker  left  for  Baltimore  in  the  autumn  of  1913.  Drinker 
went  on  to  achieve  distinction  in  his  own  right,  but  he  also 
happened  to  be  the  first  of  a  considerable  number  of  medical 
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graduates  who  came  under  Richards’  influence  at  early  stages 
in  their  careers  and  who  contributed  to  the  reputation  of  his 
laboratory  either  directly  or  through  proteges  recommended 
to  him.  Drinker’s  greatest  contribution  to  Richards’  subsequent 
rise  to  prominence  actually  was  his  recommendation  to  two 
recent  graduates  of  the  Harvard  Medical  School — Joseph  T. 
Wearn  and  Arthur  M.  Walker — that  they  spend  a  year  study¬ 
ing  pharmacology  at  Pennsylvania  before  settling  down  to 
careers  in  academic  medicine.  These  two  men  subsequently 
played  preponderant  roles  in  the  research  projects  from  which 
Richards’  fame  was  derived. 

Drinker  left  for  Baltimore  before  the  new  perfusion  pump 
could  be  used  for  more  than  validation  studies.  After  discussing 
the  matter  with  Plant,  Richards  decided  in  1913  to  utilize  the 
pump  to  settle  once  and  for  all  the  question  of  how  caffeine 
causes  diuresis.  At  that  time  the  physiology  of  urine  formation 
was  locked  in  controversy  between  the  protagonists  of  the 
filtration-reabsorption  theory  of  Ludwig  and  the  secretion 
theory  of  Heidenhain.  Neither  side  had  been  able  to  devise  a 
crucial  experiment  and  Richards  therefore  was  compelled 
year  after  year  to  give  the  medical  students  the  two  alter¬ 
natives,  while  refraining  from  expressing  a  conviction  of  his 
own.  The  new  pump  would  make  it  possible  to  maintain  a 
constant  flow  of  blood  through  the  kidney  irrespective  of 
changes  in  the  resistance  of  the  renal  blood  vessels.  Increased 
urine  from  caffeine  under  these  circumstances  would  be  evi¬ 
dence  favoring  stimulation  of  secretory  activity  while  absence 
of  effect  would  argue  for  the  filtration-reabsorption  concept. 

The  experimental  difficulties  turned  out  to  be  unexpectedly 
great.  This  was  long  before  the  discovery  of  heparin  and  the 
only  nontoxic  anticoagulant  available  for  viviperfusion  experi¬ 
ments  was  hirudin  (leech  head  extract),  which  was  very  dif¬ 
ficult  to  obtain  after  the  outbreak  of  World  War  I  in  July 
1914.  Finally  Richards  and  Plant  completed  a  small  series  of 
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experiments  in  which  caffeine  was  found  to  increase  urine 
formation  by  the  mammalian  kidney  perfused  with  a  con¬ 
stant  volume  of  blood  and  diuresis  was  associated  with  fall 
rather  than  rise  in  renal  arterial  pressure.  These  findings  were 
favorable  to  the  Heidenhain  secretion  theory  and  irreconcilable 
with  the  Ludwig  filtration-reabsorption  concept  as  then  for¬ 
mulated.  Richards  was  unwilling  to  let  the  matter  rest  there, 
but  further  work  had  to  be  postponed  until  World  War  I 
had  ended. 

Shortly  after  America  became  involved  in  World  War  I, 
Richards  was  invited  to  join  Henry  Dale  in  a  study,  under  the 
auspices  of  the  British  Medical  Research  Committee,  on  the 
cause  of  wound  shock.  One  result  was  a  definitive  investiga¬ 
tion  of  the  actions  of  histamine,  which  led  to  a  publication 
that  is  one  of  the  classics  of  medical  literature.  One  of  the 
novel  conclusions  was  that  the  capillaries  are  not  entirely 
passive,  but  have  considerable  capacity  for  intrinsic  control. 
This  idea  had  immense  influence  on  Richards’  subsequent 
work  on  kidney  function. 

In  July  1918  Richards  was  commissioned  a  major  in  the 
U.S.  Sanitary  Corps  and  given  the  assignment  of  setting  up  a 
field  laboratory  for  the  study  of  problems  of  chemical  warfare 
at  Chaumont,  France.  He  went  to  France  early  in  September 
and  was  at  Chaumont  when  the  armistice  ended  the  war  in 
November  1918.  Shortly  thereafter  he  returned  to  Philadelphia 
to  resume  his  professional  duties,  from  which  he  had  been 
granted  leave  of  absence  by  the  university  authorities,  and  was 
given  an  honorable  discharge  from  the  U.S.  Army  in  Wash¬ 
ington  in  December  1918. 

He  plunged  immediately  into  the  teaching  program,  which 
was  arousing  greater  and  greater  admiration  as  time  went  on. 
He  and  Plant  also  resumed  the  kidney  perfusion  experiments 
they  had  begun  five  years  previously. 

This  time  the  plan  was  to  maintain  constant  the  quality 
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and  quantity  of  blood  flowing  through  a  rabbit  kidney  while 
raising  the  renal  arterial  pressure  by  several  different  pro¬ 
cedures.  These  procedures  included  partial  obstruction  of  the 
renal  vein,  stimulation  of  the  splanchnic  nerve,  and  intro¬ 
duction  of  minimal  vasoconstrictor  doses  of  adrenaline.  The 
common  result  was  diuresis,  a  finding  that  was  regarded  as 
cogent  support  for  the  Ludwig  filtration-reabsorption  concept 
of  urine  formation. 

These  experiments  were  demonstrated  to  a  number  of 
visiting  scientists,  one  of  whom  suggested  that  a  concomitant 
record  of  kidney  volume  by  an  oncometer  might  provide  useful 
information.  When  this  was  done,  it  was  found  that  while 
adrenaline  in  more  than  minimal  dosage  caused  rise  in  renal 
arterial  pressure,  fall  in  kidney  volume,  and  anuria,  the 
smallest  effective  amounts  cause  rise  in  arterial  pressure,  to¬ 
gether  with  increase  in  kidney  volume  and  diuresis.  In  cor¬ 
responding  perfusions  of  the  leg,  any  dose  of  adrenaline  that 
raised  the  perfusion  pressure  caused  a  pure  decrease  in  limb 
volume. 

These  findings  suggested  to  Richards  that  the  paradoxi¬ 
cal  behavior  of  the  renal  circulation  following  minimal  vaso¬ 
constrictor  doses  of  adrenaline  might  be  related  to  the  pres¬ 
ence  of  glomerular  capillaries  intercalated  between  afferent 
and  efferent  arterioles.  More  specifically,  if  the  efferent  glo¬ 
merular  arteriole  were  constricted  a  little  more  than  the 
afferent  by  minimum  effective  concentrations  of  adrenaline, 
the  swelling  of  the  kidney  could  be  attributed  to  increased 
glomerular  volume,  the  diuresis  to  increased  glomerular  filtra¬ 
tion  pressure.  This  general  idea  has  become  a  familiar  and 
important  part  of  modern  nephrology,  but  at  that  time  it  was 
a  totally  new  concept  which  Richards  was  unwilling  to  con¬ 
sider  further  without  direct  experimental  proof  or  disproof. 
It  was  against  this  background  that  the  experiments  that  made 
him  and  his  laboratory  famous  came  to  pass. 
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In  1919  Richards’  budget  was  increased  enough  to  enable 
him  to  take  on  a  new  instructor,  whose  accession  increased 
the  number  of  his  scientific  staff  by  50  percent,  that  is,  from 
two  to  three. 

It  was  my  good  fortune  to  be  chosen  to  fill  this  new  vacancy. 
As  a  second-year  medical  student  at  Pennsylvania,  I  had  taken 
the  course  in  pharmacology  which  he  and  Plant  gave  and  my 
recollections  caused  me  to  want  further  experience  with  such 
work.  I  remembered  that  in  pharmacology  the  equipment 
always  worked  and  the  experiments  almost  always  succeeded; 
when  they  did  not,  the  laboratory  reports  came  back  with 
painstaking  and  informative  explanations  and  discussions.  I  did 
not  realize,  until  I  joined  the  department,  the  enormous 
effort  that  underlay  this  smooth  performance.  Richards  set  an 
exhausting  pace  of  attention  to  detail  and  rehearsal  to  the 
point  of  perfection.  He  used  to  say  that  the  major  function  of 
a  teaching  department  was  to  teach,  and  that  the  First  Law 
of  Thermodynamics  applied  as  much  to  teaching  as  to  re¬ 
search,  which  I  took  to  mean  that  one  got  out  of  teaching 
precisely  what  one  put  into  it.  I  was  continuously  challenged 
to  try  to  live  up  to  the  standards  of  excellence  he  set  for  him¬ 
self. 

He  regarded  research  in  his  department  as  a  privilege 
rather  than  a  right  or  duty,  and  he  encouraged  us  recent  medical 
graduates  to  develop  our  own  projects  while  trying  to  blend 
them  into  the  teaching  program  as  far  as  possible.  I  later 
found  that  this  procedure  served  the  dual  purpose  of  giving 
the  students  the  benefit  of  the  most  recent  local  advances 
and  of  maintaining  a  peak  level  of  interest  of  the  teaching 
staff  in  their  assignments.  He  sought  to  gain,  hold,  and  deserve 
a  reputation  for  keeping  his  teaching  program  up  to  date,  and 
in  this  he  succeeded.  At  the  time,  this  was  a  novel  approach, 
and  the  success  that  was  soon  to  crown  his  career  was,  in  my 
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opinion,  due  more  to  his  emphasis  on  excellence  in  teaching 
than  to  any  other  single  factor. 

When  I  joined  Richards’  department  in  the  autumn  of 
1919,  he  and  Plant  were  finishing  the  pump  perfusion  experi¬ 
ments  on  the  kidney  that  led  to  the  hypothesis  that  adrenaline, 
in  minimum  effective  dosage,  constricts  the  efferent  glomerular 
arterioles  relatively  more  than  the  afferent.  Richards  did  not 
attempt  at  the  time  to  elaborate  the  intellectually  stimulating 
implications  of  this  hypothesis  as  others  have  done  since,  but 
set  himself  the  task  of  finding  experimental  evidence  that 
would  prove  or  disprove  it.  We  all  were  busily  studying 
Cushny’s  recent  monograph,  The  Secretion  of  the  Urine,  and 
while  so  doing  one  of  us  came  upon  an  inconspicuous  account 
of  recent  experiments  by  Ghiron,  who  claimed  to  have  watched 
the  kidney  of  a  mouse  under  the  microscope  while  the  glo¬ 
meruli  emerged  as  small  dark  globules  after  intravenous  in¬ 
jections  of  dyes.  Urged  by  Richards  to  try  this  for  ourselves, 
we  were  unable  to  confirm  Ghiron’s  observations,  whereupon 
Richards  suggested  that  the  fiat  kidney  of  the  frog  might  be 
more  favorable  than  the  globular  organ  of  the  mouse.  This 
turned  out  to  be  the  case  and  so  during  1919-1920  f  spent 
most  of  my  free  time  watching  the  circulation  on  the  surface 
of  the  frog’s  kidney  under  the  low-power  microscope. 

The  original  purpose  was  to  see  if  the  glomeruli  actually 
increased  in  volume  under  the  influence  of  minute  doses 
of  adrenaline,  but  we  forgot  all  about  this  in  our  entrance- 
ment  over  hitherto  unknown  events  in  the  renal  circula¬ 
tion,  including  intermittence  of  blood  flow  in  different  glo¬ 
meruli  and  changes  in  the  pattern  of  flow  in  individual  loops 
of  single  glomeruli.  The  equipment  was  improvised,  my  expe¬ 
rience  nearly  nonexistent,  and  I  wound  up  with  a  good  deal  of 
eyestrain  from  uneven  reflection  of  intense  light  from  the  sur¬ 
face  of  the  frog’s  kidney.  Therefore  f  was  glad  to  withdraw 
from  this  project  the  next  year  when  Joseph  Wearn  came  from 
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Harvard  to  spend  two  years  with  Richards.  By  this  time  the 
departmental  budget  had  been  increased  enough  to  provide  a 
new  instructor  to  help  me  in  another  project. 

Wearn  quickly  improved  the  technique  for  microscopic 
observation  of  the  circulation  on  the  surface  of  the  frog’s  kid¬ 
ney,  but  his  greatest  contribution  was  his  suggestion  that  fluid 
might  be  directly  withdrawn  from  the  glomerular  space  for 
chemical  analysis.  At  a  meeting  in  Philadelphia  in  December 
1920,  he  and  Richards  saw  a  demonstration  by  Robert  Cham¬ 
bers  of  a  new  micromanipulating  technique,  and  Richards, 
thinking  of  his  urgent  desire  to  demonstrate  swelling  of  the 
glomerulus  by  the  action  of  adrenaline  on  the  efferent  arteriole, 
proposed  that  the  Chambers  technique  be  used  to  inject  a  mi¬ 
nute  dose  of  adrenaline  through  the  glomerular  capsule  while 
observing  the  area  under  the  microscope.  Wearn  thereupon 
made  the  countersuggestion  that  if  this  could  be  done  without 
damaging  glomerular  structures,  the  same  technique  might  be 
used  to  withdraw  fluid  directly  from  the  glomerular  space  for 
chemical  analysis. 

The  result  was  one  of  those  simple,  direct,  unambiguous 
experiments  that  researchers  dream  of  but  seldom  attain. 
Glomerular  fluid  was  readily  collected  in  volume  sufficient  for 
qualitative  tests  for  chloride  (by  silver  nitrate)  and  sugar  (by 
Benedict’s  solution)  and  both  tests  were  positive.  Bladder 
urine,  simultaneously  collected,  gave  negative  reactions  to  both. 
Obviously  these  normal  constituents  of  the  blood  were  pres¬ 
ent  in  the  glomerular  fluid  but  were  reabsorbed  between  the 
glomerulus  and  the  bladder.  The  result  was  the  first  direct  and 
unambiguous  evidence  of  tubular  reabsorption,  which  suggests 
(though  it  does  not  prove)  glomerular  filtration. 

These  experiments  were  reported  and  demonstrated  at  the 
annual  meeting  of  the  American  Physiological  Society  in  New 
Haven  in  December  1921,  where  they  shared  the  spotlight  with 
the  first  public  announcement  of  the  successful  isolation  of 
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insulin.  Richards’  interpretation  of  his  findings  as  evidence  in 
support  of  the  filtration-reabsorption  concept  of  kidney  func¬ 
tion  in  general  was  challenged  on  the  ground  that  evidence 
from  the  primitive  kidney  of  the  frog  is  not  necessarily  ap¬ 
plicable  to  the  behavior  of  the  more  complex  mammalian  kid¬ 
ney.  To  this  criticism  he  replied  that  he  and  his  colleagues 
had  tried  to  make  corresponding  observations  on  the  kidneys 
of  mammals  but  had  been  unsuccessful.  Since  the  kidney  of  the 
frog  clearly  subserves  functions  analogous  to,  if  not  identical 
with,  those  subserved  by  a  mammalian  kidney,  they  had  de¬ 
cided  that  it  was  better  to  make  the  observations  on  the  frog 
than  not  to  make  them  at  all.  This  rebuttal  won  an  ovation 
the  like  of  which  I  have  never  seen  before  or  since.  I  do  not 
know  how  extemporaneous  his  discussion  was  on  that  occasion 
but  if  it  was  prepared  it  was  done  with  characteristic  fore¬ 
sight,  intelligence,  and  effectiveness. 

The  final  answer  to  this  particular  objection  was  not  ob¬ 
tained  until  nearly  twenty  years  later,  when  Richards’  senior 
assistant  Arthur  Walker,  assisted  by  Jean  Oliver  and  Phyllis 
Bott,  succeeded  in  the  incredibly  difficult  task  of  collecting 
and  analyzing  fluid  from  the  glomeruli  and  various  tubular 
levels  of  the  kidneys  of  rats,  guinea  pigs,  and  opossums.  The 
findings  confirmed  those  on  amphibia  in  all  essential  re¬ 
spects. 

Before  this  occurred,  however,  a  number  of  other  impor¬ 
tant  events  took  place.  In  1921  the  University  increased  his 
budget  to  enable  him  to  begin  a  long-planned  program  in 
clinical  pharmacology.  Thus  he  was  able  to  add  to  his  staff  re¬ 
cent  medical  graduates  who,  after  a  few  years  of  full-time 
participation  in  the  teaching  and  research  activities  of  the 
Department  of  Pharmacology,  went  on  to  junior  positions  in 
the  clinical  services  of  the  University  Hospital.  They  continued 
to  participate  in  the  teaching  and  research  programs  in 
pharmacology  and  they  organized  and  conducted  a  course  in 
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clinical  pharmacology  for  the  third-year  students.  This  under¬ 
taking  was  highly  successful,  largely  because  it  began  by  at¬ 
tracting  such  men  as  Isaac  Starr,  Joseph  Hayman,  Hugh 
Montgomery,  Kendall  Elsom,  Osier  Abbott,  John  Barnwell, 
and  Arthur  Walker.  Starr,  Hayman,  Barnwell,  and  Walker 
joined  Wearn  and  Richards  in  the  kidney  research  project, 
which  now  went  from  the  qualitative  to  the  quantitative  stage. 

This  step,  which  eventually  involved  quantitative  deter¬ 
minations  of  the  amounts  of  different  urinary  constituents  in 
volumes  of  fluid  of  the  order  of  one  cubic  millimeter  or  less, 
was  made  possible  by  Richards’  observation  of  the  remarkable 
accuracy  with  which  his  eye  could  distinguish  small  differences 
in  the  colors  of  fluids  contained  in  glass  tubes  0.5  mm.  in 
diameter.  By  ingenious  and  painstaking  modifications  of  exist¬ 
ing  chemical  methods,  he  and  his  colleagues  succeeded  in 
making  quantitative  measurements  of  the  content  of  eleven 
separate  urinary  components  (glucose,  chloride,  urea,  uric 
acid,  creatinine,  ammonia,  alkali,  phosphates,  sulphates,  total 
molecular  concentration,  and  protein)  in  fluid  samples  col¬ 
lected  from  the  glomerular  spaces  and  from  various  levels  of 
the  corresponding  renal  tubules.  The  studies  were  first  made  on 
frogs,  then  on  snakes  and  salamanders  (necturi),  and  even¬ 
tually  on  mammals.  Corresponding  methods  also  were  de¬ 
veloped  for  various  foreign  substances  (dyestuffs,  sucrose, 
xylose,  inulin). 

The  major  conclusion  from  all  these  efforts  was  that  the 
renal  excretion  of  substances  normally  found  in  the  body  in¬ 
volves  separation  from  the  glomerular  capillaries  of  large 
amounts  of  an  ultrafiltrate  of  blood  plasma.  Everything  nor¬ 
mally  found  in  the  urine  was  shown  to  be  present  in  the 
glomerular  fluid,  and  in  concentrations  essentially  the  same  as 
in  the  blood  plasma.  In  their  course  down  the  tubule  the 
different  components  of  the  glomerular  filtrate  are  re¬ 
absorbed  into  the  blood  stream  at  different  sites  and  to  different 
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degrees  ranging  from  complete  (glucose)  through  nearly  com¬ 
plete  (water,  alkali)  to  little  or  not  at  all  (nitrogenous  wastes 
and  polysaccharides  such  as  sucrose  and  inulin).  Foreign  sub¬ 
stances  (such  as  phenol  red)  can  be  secreted  by  the  walls  of 
the  tubule  into  the  fluid  in  the  lumen,  but  this  was  not  seen 
with  any  normal  constituents  of  the  urine  and  Richards  resisted 
the  claims  of  others  that  active  secretion  plays  an  important 
part  in  normal  kidney  function.  He  conceded  its  occurrence 
in  fish  with  aglomerular  kidneys  or  with  foreign  substances, 
and  he  himself  provided  a  simple,  direct,  and  conclusive 
demonstration  of  tubular  secretion  of  a  synthetic  dye  by  im¬ 
mersing  the  freshly  excised  kidneys  of  frogs  in  a  very  dilute 
solution  of  phenol  red.  In  about  thirty  minutes  red  streaks 
were  seen  in  the  kidneys  and  he  proved  these  to  be  due  to  dye 
concentrated  in  the  tubular  lumina  by  injecting  fluid  under 
pressure  through  the  ureter.  This  caused  the  streaks  to  be 
transformed  into  small  spheres,  representing  the  glomeruli 
with  which  the  tubules  were  connected.  Low  concentrations  of 
cyanide  prevented  the  phenomenon,  indicating  an  energy- 
coupled  mechanism.  Small  amounts  of  mercuric  chloride  (a 
notorious  kidney  poison)  acted  like  cyanide. 

This  particular  observation  gave  rise  to  a  study  which 
proved  that  the  decreased  renal  excretion  of  water  and  solutes, 
the  most  dangerous  effect  of  mercury  in  the  body,  is  due  to 
interference  by  mercury  with  the  selective  functions  of  the 
renal  tubular  epithelium.  As  a  result,  the  entire  glomerular 
filtrate  diffuses  back  into  the  peritubular  circulation  without 
regard  to  the  body’s  requirements  and  death  ensues  from  re¬ 
tention  of  water  and  waste  products  that  normally  would  have 
been  held  back  in  the  tubules  for  excretion  in  the  urine.  These 
findings,  which  were  accepted  as  illuminating  the  events  of 
“lower  nephron  nephrosis”  in  general,  increased  further  the 
already  considerable  influence  of  the  contributions  of  Richards’ 
laboratory  on  advances  in  clinical  medicine. 
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By  1924  Richards  had  become  one  of  the  most  influential 
members  of  the  Pennsylvania  medical  faculty.  The  process 
was  aided  by  a  close  personal  friendship,  based  on  mutual 
respect  and  admiration,  between  Richards  and  William  Pep¬ 
per,  who,  soon  after  he  became  dean  of  the  Medical  School  in 
1912,  learned  to  turn  to  the  self-effacing  young  Professor  of 
Pharmacology  for  advice  on  administrative  problems  and  poli¬ 
cies.  It  was  a  period  of  rapid  acceptance  and  growing  support 
of  medical  research  at  Pennsylvania,  which  was  being  led  out 
of  its  former  lethargy  by  the  gentle,  wise  leadership  of  the  new 
dean.  Major  steps  were  the  appointments  in  1921  of  Henry  C. 
Bazett  (an  associate  of  J.  S.  Haldane  at  Oxford)  as  head  of 
the  Department  of  Physiology,  in  1922  of  D.  Wright  Wilson 
(of  Yale  and  Johns  Hopkins)  as  head  of  the  Department  of 
Physiological  Chemistry,  and  in  1926  of  Eliot  R.  Clark  (of 
Johns  Hopkins)  as  head  of  the  Department  of  Anatomy.  Funds 
were  raised  for  a  new  Anatomy-Chemistry  wing  for  the  Medi¬ 
cal  Laboratories  and  for  the  first  time  adequate  modern  quar¬ 
ters  became  available  for  research  and  teaching  in  these  dis¬ 
ciplines. 

In  1925  Richards  and  his  friend  William  Pepper  were 
given  honorary  degrees  (Sc.D.)  by  the  University  of  Pennsyl¬ 
vania.  For  Richards,  this  was  the  first  of  thirteen  such  honors. 
The  next  year  (1926-1927)  he  was  granted  sabbatical  leave  to 
accept  an  invitation  from  Henry  Dale  (now  Sir  Henry)  to  join 
in  an  exploration  of  the  depressor  (vasodilator)  action  of 
adrenaline.  During  part  of  this  year  he  joined  his  former 
colleague  Cecil  Drinker  in  Krogh’s  Laboratory  of  Physiology 
in  Copenhagen,  where  exciting  investigations  were  being  made 
of  the  functions  of  capillaries.  While  there  he  performed  the 
simple  experiments  that  proved  beyond  question  the  secretion 
of  phenol  red  by  the  tubules  of  the  excised  kidney  of  the  frog. 
Later  in  the  year  he  made  a  similar  experiment  on  slices  of  rab- 
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bit  kidney  in  Dale’s  laboratory  in  London  and  got  a  similar 
result. 

In  1927  Richards  was  elected  to  membership  in  the  Na¬ 
tional  Academy  of  Sciences,  of  which  he  was  to  become  Presi¬ 
dent  twenty  years  later.  By  1927  Arthur  Walker  was  developing 
into  a  tower  of  strength  in  the  kidney  research  project  and 
was  leading  a  group  of  able,  eager,  and  devoted  young  as¬ 
sistants  in  quantitative  chemical  studies  on  fluid  collected  at 
various  parts  of  the  nephrons  of  frogs,  snakes,  and  necturi.  Re¬ 
ports  of  these  studies  were  beginning  to  attract  world-wide 
attention.  The  teaching  program  continued  to  appeal  to  the 
medical  students  and  recent  graduates  were  turning  in  increas¬ 
ing  numbers  to  Richards’  department  for  an  experience  in  re¬ 
search  and  teaching  in  a  basic  medical  science  before  settling 
down  to  a  clinical  career.  This  was  before  the  development  of 
specific  residency  training  programs  and  medical  graduates 
had  great  elasticity  in  the  use  of  the  years  between  the  intern¬ 
ship  and  the  final  selection  of  a  career.  Such  young  men  con¬ 
tributed  enormously  to  Richards’  research  and  teaching  pro¬ 
grams  and  further  raised  the  esteem  in  which  his  department 
was  held. 

In  1931  a  new  and  relatively  small  private  research  founda¬ 
tion,  the  Commonwealth  Fund,  began  a  ten-year  program  of 
substantial  financial  support  for  Richards’  kidney  research  proj¬ 
ects.  Simultaneously,  new  quarters  were  made  available  by 
the  moving  of  the  Department  of  Research  Medicine  from  the 
Medical  Laboratories  Building  to  a  newly  opened  Maloney 
Clinic  Wing  of  the  University  Hospital.  Richards  was  as¬ 
signed  the  vacated  space,  which  his  new  support  enabled  him 
to  modernize.  Thus  he  had  adequate  quarters  and  funding  for 
the  first  time  in  his  life.  He  delegated  responsibility  for  the 
teaching  program  to  me  and  proceeded  to  concentrate  on  the 
kidney  research  enterprise. 

The  years  1931-1939  were  the  Golden  Age  of  his  research 
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career.  Arthur  Walker  was  the  leader  of  a  small  permanent 
staff  (Walker,  Barnwell,  Westfall,  Bott,  Kempton)  who  were 
supplemented  by  a  succession  of  able  young  men  from  all  over 
the  world.  The  list  includes  Howard  Florey,  Leonard  Bayliss, 
Andre  Simonart,  Charles  Hudson,  James  Hendrix,  Thomas 
Findley,  James  Bordley,  John  Brown,  Frank  Queen,  Earl  Wood, 
Hubert  Royster,  Julius  Comroe,  Eugene  Landis,  and  Robert 
Dripps,  as  well  as  the  earlier  accessions  (Starr,  Hayman,  Mont¬ 
gomery,  Mendenhall,  Livingston,  Elsom,  and  Abbott).  Not 
all  of  these  spent  all  their  time  on  the  kidney  research  project, 
but  there  were  frequent  contacts  and  discussions,  and  affection 
for  Richards  was  a  compelling  bond. 

By  1932  the  new  enterprise  was  in  full  operation  and  the 
techniques  became  more  and  more  sophisticated.  Richards  had 
a  personal  hand  in  all  the  activities,  but  a  large  share  of  credit 
must  be  given  to  Walker’s  doggedness,  dexterity,  and  devotion. 
A  major  new  development  was  a  procedure  for  introducing 
a  substance  at  one  level  of  a  kidney  tubule  and  recovering  it 
from  another.  One  of  the  most  pressing  questions  had  to  do  with 
the  location  and  extent  of  the  absorption  of  water  by  the 
tubular  walls.  To  obtain  pertinent  evidence  Richards  sought 
a  harmless  substance  which  would  not  diffuse  through  the 
tubular  walls  when  so  introduced.  Such  a  substance,  injected 
in  known  concentration  into  one  part  of  a  tubule,  could  be 
withdrawn  from  a  lower  segment,  and  any  change  in  its  con¬ 
centration  would  be  a  measure  of  the  transport  of  water 
into  or  out  of  the  tubule.  He  tried  dilute  starch  paste  and 
found,  to  his  surprise,  that  it  underwent  partial  digestion 
during  its  stay  in  the  tubule,  presumably  because  of  the  pres¬ 
ence  of  starch-splitting  enzymes.  Casting  about  for  another 
polysaccharide  that  would  not  be  digested,  he  recalled  his 
experience  with  inulin  in  Hiss’s  laboratory  at  Columbia  thirty 
years  previously.  He  procured  a  sample  of  pure  inulin  from 
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the  Bureau  of  Standards  in  Washington,  tried  it,  and  found  it 
exactly  what  he  wanted. 

Further  work  with  inulin  showed  that  it  was  filtered  by  the 
glomeruli,  was  not  reabsorbed  in  the  tubules,  was  not  altered 
by  kidney  tissue,  was  not  excreted  in  the  urine  of  the  toad- 
fish  (which  has  no  glomeruli),  but  was  rapidly  eliminated  in 
the  urine  of  the  dog  after  intravenous  injection.  Thereupon 
Richards  conceived  the  idea  that  inulin  might  be  used  to  meas¬ 
ure  the  rate  of  glomerular  filtration  in  mammals  and  perhaps 
in  man.  Accordingly  in  June  1933  he  (with  Westfall  and  Bott) 
undertook  a  series  of  comparisons  of  the  renal  excretion  of 
inulin  and  creatinine  (which  is  filtered  by  the  glomeruli  and 
not  reabsorbed  by  the  tubules)  and  in  1934  a  corresponding 
study  was  made  with  xylose.  The  results  indicated  that  inulin 
behaves  like  creatinine  in  the  dog  and  can  be  used  to  measure 
glomerular  filtration,  whereas  xylose  is  less  satisfactory.  This 
was  the  extent  of  the  use  of  inulin  to  measure  glomerular  fil¬ 
tration  in  Richards’  laboratory.  The  subsequent  clinical  ap¬ 
plications  came  from  Homer  Smith’s  group,  who  apparently 
conceived  the  same  idea  at  about  the  same  time  and  developed 
it  quite  independently. 

Richards  now  was  world-famous  and  honors  came  to  him 
correspondingly.  His  initial  Sc.D.  from  Pennsylvania  (1925)  was 
followed  by  the  same  degree  from  Western  Reserve  (1931), 
Yale  (1933),  Harvard  (1940),  Columbia  (1942),  Williams 
(1943),  Princeton  (1946),  New  York  University  (1955)  and 
finally,  in  1960,  from  the  Rockefeller  University,  sixty  years 
after  he  received  for  the  support  of  his  youthful  research  the 
first  grant  to  be  made  by  what  was  then  the  newly  created 
Rockefeller  Institute  for  Medical  Research.  He  received  an 
LL.D.  from  Edinburgh  in  1935  and  from  Johns  Hopkins  in 
1949,  an  honorary  M.D.  from  Pennsylvania  in  1932  and  Lou¬ 
vain  in  1949.  He  was  awarded  the  Gerhard  Medal  by  the 
Philadelphia  Pathological  Society  in  1932,  the  Kober  Medal 
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by  the  Association  of  American  Physicians  in  1933,  the  Keyes 
Medal  by  the  American  Association  of  Genito-Urinary  Sur¬ 
geons  in  1933,  the  Gold  Medal  of  the  New  York  Academy  of 
Medicine  in  1936,  the  Lasker  Award  in  1946,  and  the  Kovalenko 
Medal  of  the  National  Academy  of  Sciences  in  1953.  In  1938 
he  was  invited  to  give  the  Croonian  Lecture  for  the  Royal 
Society  of  London  and  in  1942  he  was  elected  a  foreign  mem¬ 
ber  in  that  Society.  In  1934  he  received  the  John  Scott  Medal 
of  the  City  of  Philadelphia  and  in  1937  he  was  given  the 
annual  Philadelphia  Bok  Award.  He  was  awarded  the  Medal 
for  Merit  of  the  U.S.  government  in  1946  and  was  made  an 
Honorary  Commander  of  the  Order  of  the  British  Empire 
(C.B.E.)  in  1948. 

Meanwhile  he  became  increasingly  involved  in  adminis¬ 
trative  duties  at  Pennsylvania,  and  his  influence  progressed 
as  Pennsylvania  developed  into  a  leader  in  medical  research.  In 
1939  he  was  appointed  Vice  President  in  Charge  of  Medical 
Affairs,  a  position  which  he  held  until  his  retirement  for  rea¬ 
sons  of  age  in  1948.  His  predecessor — Alfred  Stengel,  Pro¬ 
fessor  of  Medicine  at  Pennsylvania — had  been  able  to  secure 
funds  to  construct  a  new  addition  to  the  medical  facilities  of 
the  University  Hospital  and  to  support  the  staffing  and  equip¬ 
ping  in  it  of  the  Johnson  Foundation  for  Medical  Physics,  the 
Cox  Institute  for  Metabolic  Research,  and  a  new  Laboratory 
of  Research  Medicine.  Richards  worked  with  characteristic 
diligence  and  effectiveness  to  perform  a  similar  service  for  the 
surgical  end  of  the  hospital  and  he  succeeded  to  the  extent  of  a 
new  Agnew-Dulles  Wing  dedicated  largely  to  research. 

The  new  duties  forced  him  to  curtail  drastically  his  par¬ 
ticipation  in  the  kidney  research  project,  which  now  entered 
what  proved  to  be  a  final  phase  of  work  (led  by  Walker)  on 
the  mammalian  kidney.  Early  in  1941  Richards  was  invited 
to  come  to  Washington  as  chairman  of  the  new  Committee  on 
Medical  Research  of  the  Office  of  Scientific  Research  and  De- 
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velopment,  an  organization  intended  to  enlist  the  cooperation 
of  American  scientists  in  World  War  II.  He  was  given  leave  of 
absence  from  Pennsylvania  and  began  his  new  duties  on  July 
15,  1941.  He  proceeded  to  divide  his  time  between  Philadel¬ 
phia  and  Washington  until  December  31,  1946,  when  the 
Washington  organization  was  abolished  and  he  resumed  full¬ 
time  service  at  Pennsylvania.  In  the  summer  of  1941  Walker 
finished  the  work  under  way  in  Richards’  kidney  research  proj¬ 
ect  and  subsequently  joined  Richards  in  Washington  as  an 
executive  assistant.  The  quarters  occupied  by  the  kidney  re¬ 
search  group  were  turned  over  to  a  new  project  in  aviation 
medicine,  of  which  the  Department  of  Pharmacology  was  the 
center,  and  were  never  used  again  for  the  original  purpose. 

From  mid-July  1941  until  the  end  of  1946,  Richards  spent 
the  major  portion  of  his  time  and  energy  in  Washington,  but 
he  usually  managed  to  find  a  day  or  two  in  each  week  for  vice 
presidential  activities  at  Pennsylvania.  One  of  the  most  impor¬ 
tant  of  these  turned  out  to  be  the  organization  of  a  new  De¬ 
partment  of  Anesthesiology  under  Robert  Dripps.  This  was  a 
joint  undertaking  of  Pharmacology  (whose  staff  Dripps  joined 
in  1938)  and  Surgery  (of  which  I.  S.  Ravdin  had  recently  be¬ 
come  the  head),  but  it  was  consummated  by  Richards’  personal 
efforts.  Dripps’s  department  has  gone  on  to  add  new  distinc¬ 
tion  to  the  University  of  Pennsylvania  and  to  provide  another 
enduring  memorial  to  Richards’  term  as  Vice  President  in 
Charge  of  Medical  Affairs. 

In  his  Washington  career  Richards  displayed  the  same 
qualities  that  had  won  him  respect,  admiration,  and  devo¬ 
tion  in  all  his  previous  endeavors,  and  with  the  same  result. 
Under  his  personal  guidance,  his  Committee  on  Medical  Re¬ 
search  secured  the  cooperation  of  American  medical  science 
in  a  variety  of  major  research  enterprises  of  vital  importance 
to  the  war  effort.  Owing  to  the  foresight  of  Richards  and  his 
associates,  the  organization  was  fully  functioning  when  the 
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Japanese  attacked  Pearl  Harbor  and  actual  war-directed  work 
got  under  way  with  much  less  than  the  usual  delay.  The 
activities  involved  practically  all  facets  of  medical  science, 
clinical  and  laboratory,  and  they  enlisted  the  cooperation  of 
academic,  governmental,  and  industrial  institutions.  Those  ac¬ 
tivities  to  which  major  attention  was  devoted  included  aviation 
medicine,  trauma,  burns,  blood  substitutes,  tropical  diseases, 
bacterial  chemotherapy,  shock,  aerial  transport  of  wounded, 
and  protection  against  chemical  and  biological  weapons.  A  com¬ 
prehensive  program  on  antimalarial  drugs,  originally  under¬ 
taken  because  of  interruption  of  the  supply  of  quinine,  led  to 
the  development  of  synthetic  drugs  far  superior  to  quinine  in 
the  prevention  and  treatment  of  malaria.  The  blood  substitute 
program  made  possible  the  saving  of  many  lives  that  would 
otherwise  have  been  lost.  In  aviation  medicine  there  were 
great  improvements  in  protective  equipment  and  a  number  of 
advances  in  fundamental  science  which  paved  the  way  for  the 
postwar  developments  of  the  Space  Age.  Perhaps  the  greatest 
immediate  contribution  to  human  welfare  was  the  develop¬ 
ment  of  penicillin  from  a  laboratory  curiosity  to  a  practical 
therapeutic  agent. 

In  this  development  Richards  played  a  key  role.  His  own 
version  of  it  appears  in  his  last  scientific  publication  (1964). 
Written  with  characteristic  self-deprecation,  the  paper  makes 
no  mention  of  his  personal  contribution  to  the  decision  to 
concentrate  attention  on  the  production  of  penicillin  by 
natural  fermentation  rather  than  by  synthesis.  Plowever,  I 
clearly  remember  his  telling  me,  shortly  after  Howard  Florey 
came  to  the  United  States  in  the  summer  of  1941  to  start  the 
entire  series  of  events,  of  the  difficult  decision  between  natural 
production  by  fermentation  (which  then  was  so  inefficient  as  to 
preclude  any  but  a  token  supply  of  penicillin)  and  laboratory 
synthesis  (which  had  never  been  accomplished  but  which  ex¬ 
pert  chemists  then  regarded  as  quite  feasible).  True  to  his 
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lifelong  adherence  to  the  principle  of  going  from  the  known 
to  the  unknown  one  step  at  a  time,  he  used  his  influence  in 
favor  of  natural  production,  which  was  known  to  have  been 
successful,  though  so  inefficient  that  as  much  as  2,000  liters  of 
culture  medium  had  to  be  processed  to  treat  a  single  case  of 
sepsis. 

This  turned  out  to  be  an  inspired  decision.  Within  two 
years,  improvements  in  the  culture  medium  and  the  selection 
and  development  of  more  productive  strains  of  the  mold  in¬ 
creased  the  yield  of  penicillin  from  one  unit  to  900  units  per 
milliliter  of  culture  medium.  In  1943  production  in  deep  vats 
was  begun  and  by  June  1944  there  was  enough  penicillin  from 
American  and  British  sources  to  treat  the  casualties  of  the 
Normandy  invasion.  At  the  time  of  the  Japanese  surrender  in 
August  1945,  production  in  the  United  States  had  risen  to 
650  billion  units  per  month.  By  this  time  British  and  Ameri¬ 
can  chemists  had  succeeded  in  synthesizing  minute  amounts  of 
authentic  penicillin,  but  the  cost  of  producing  100,000  units  by 
natural  fermentation  already  was  less  than  the  cost  of  the 
labor  and  material  required  to  put  it  into  an  ampoule,  and 
there  was  no  prospect  of  economic  advantage  from  synthesis. 
The  same  situation  still  prevails. 

The  activities  of  Richards’  Committee  on  Medical  Re¬ 
search  were  gradually  terminated  during  1946  and  the  or¬ 
ganization  was  abolished  at  the  end  of  that  year.  He  returned 
to  his  post  as  Vice  President  in  Charge  of  Medical  Affairs  at 
Pennsylvania  and  served  in  this  capacity  until  June  1948,  when 
he  retired  and  became  Emeritus  Professor  of  Pharmacology. 
His  senior  associate  in  the  kidney  research  project,  Arthur 
Walker,  did  not  return  to  Philadelphia  and  Richards  maae  no 
attempt  to  resume  the  project.  During  these  last  years  of  ms 
active  career  he  received  three  more  honorary  degrees  m 
addition  to  the  Medal  for  Merit  of  the  U.S.  government  ana 
the  Order  of  the  British  Empire. 
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In  1947  Richards  was  elected  President  of  the  National 
Academy  of  Sciences.  For  the  duties  of  that  high  office  he  was 
well  qualified  by  his  previous  service  as  chairman  of  the  Com¬ 
mittee  on  Medical  Research  of  the  OSRD.  During  the  war 
years,  he  had  worked  in  the  house  of  the  Academy  and  had 
there  gained  a  broad  understanding  of  how  the  Academy  and 
its  Research  Council  could  further  science  and  the  national 
welfare  through  close  relations  with  many  sections  of  the  fed¬ 
eral  government. 

The  chairman  of  the  National  Research  Council  during  his 
presidency  was  Detlev  Bronk,  his  friend  and  Pennsylvania  col¬ 
league  of  many  years.  To  him  Richards  gave  strong  support, 
encouragement,  and  freedom  in  the  development  of  the 
Council  as  scientific  adviser  to  the  government  and  to  private 
foundations.  During  his  presidency  of  the  Academy  his  wise 
counsel  and  sound  judgment  were  widely  sought  by  con¬ 
gressional  committees  and  executive  agencies. 

Under  his  vigorous  leadership  the  scope  and  significance 
of  the  Academy’s  Research  Council  quickly  grew.  As  it  did  so, 
and  as  he  envisioned  an  ever-growing  role  for  science  in 
government  and  universities,  Richards  modestly  decided  to 
retire  in  favor  of  a  younger  man.  That  he  did  in  1950.  In  1948 
he  was  appointed  to  membership  in  the  Medical  Section  of  the 
First  Hoover  Commission  on  the  Organization  of  the  Executive 
Branch  of  the  U.S.  government  and  was  active  in  this  enter¬ 
prise  until  March  1948.  During  the  same  year  he  became  a 
member  of  the  Board  of  Directors  of  Merck  and  Company,  to 
whom  he  had  already  been  a  consultant  for  some  twenty 
years.  This  relationship  was  a  major  source  of  satisfaction  in 
the  final  stage  of  his  career.  The  nature  of  the  relation  is  in¬ 
dicated  by  his  selection  tO'  serve  as  chairman  of  the  Scientific 
Committee  of  the  Board  of  Directors  during  the  1953-1955 
period.  From  1948  until  his  death  he  also  was  an  Associate 
Trustee  of  the  University  of  Pennsylvania. 
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Final  honors  were  the  presentation  of  the  Abraham  Flexner 
Award  of  the  Association  of  American  Medical  Colleges  in  1959, 
for  outstanding  service  in  the  teaching  of  medical  students,  and 
the  naming  after  him  in  1960  of  a  new  medical  research  build¬ 
ing  attached  to  the  Medical  Laboratories  which  had  been  his 
scientific  home  for  the  preceding  fifty  years.  His  remarks  on 
that  occasion  are  recorded  in  Medical  Affairs,  a  publication  of 
the  Pennsylvania  Medical  School,  in  the  summer  of  1960.  They 
include  a  revealing  summary  of  his  attitude  toward  life  in 
general  and  toward  the  University  of  Pennsylvania  in  particu¬ 
lar.  His  words  were  as  follows: 

“Any  name  that  is  carved  into  a  permanent  structure  of 
this,  the  oldest  and,  as  we  choose  to  think,  the  most  illustrious 
school  of  medicine  in  this  country,  acquires  an  incomparable 
distinction.  It  still  seems  incredibly  unreal  that  the  name 
which  is  being  thus  recognized  today  should  be  the  one  my 
parents  gave  to  me  and  I  can  expect  that  the  rest  of  my  days 
will  be  periodically  beset  with  alternating  periods  of  elation, 
doubt,  and  disbelief— never,  I  am  sure,  without  humility. 

“This  latest  indebtedness  to  the  University  of  Pennsylvania 
about  to  be  incurred  today  is  the  culmination  of  a  long  series 
of  blessings  which  have  come  through  my  half-century  of  as¬ 
sociations  here.  It  seems  not  only  appropriate  but  obligatory 
that  I  recite  those  which  have  meant  most  to  me.” 

He  went  on  to  enumerate  the  generous  arrangements  which 
Provost  C.  C.  Harrison  made  for  the  start  of  his  career  at 
Pennsylvania  in  1910;  the  leaves  of  absence  granted  him  by 
Provosts  Edgar  F.  Smith  in  1917  and  Charles  Penniman  in 
1926  to  enable  him  to  work  with  British  physiologists;  the 
addition  to  his  budget  in  1921  of  funds  which  made  it  possible 
to  add  young  physicians  to  his  staff  and  thus  to  develop  a  pro¬ 
gram  in  clinical  pharmacology;  the  authorization  to  accept  the 
support  of  the  Commonwealth  Fund  for  the  years  1931-1941; 
a  leave  of  absence  for  five  years  beginning  in  1941  to  accept  a 
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presidential  appointment  for  war  work  in  the  Committee  of 
Medical  Research;  the  privileges  of  a  laboratory  and  equip¬ 
ment  which  enabled  him  to  do  what  he  most  wanted  to  do, 
with  small  administrative  duties;  a  dean,  Dr.  William  Pepper, 
who  for  thirty-two  years  gave  him  friendship,  encouragement, 
and  the  help  of  ripe  wisdom  and  calm  judgment;  and  younger 
associates  through  whose  independent  intelligence  and  skill 
important  progress  was  made. 

He  acknowledged  the  generous  financial  contributions  of 
the  U.S.  Public  Health  Service  to  the  construction  of  the 
building  that  now  bears  his  name,  and  to  the  support  of  the 
investigators  working  in  it.  Then  he  had  this  to  say: 

“We  are  proud  that  our  investigators  have  the  quality 
which  warrants  the  confidence  and  support  of  the  granting 
agencies  and  their  expert  advisors.  We  do  not  now  fear  the  old 
imagined  threat  of  federal  control.  But  ready  access  to  abun¬ 
dant  research  funds  is  associated  with  subtle  temptations  not 
easy  to  recognize  and  resist. 

“Those  are  the  temptations  to  ask  for  more  than  is  needed 
or  justified;  to  overestimate  the  influence  of  volume  of  results 
perhaps  at  the  expense  of  quality;  to  delegate  too  much  of  the 
work  to  assistants  or  technicians  and  thus  for  the  investigator 
to  be  deprived  of  opportunity  of  seeing  the  chance  breaks  which 
nature  so  frequently  yields.  There  is  also  the  temptation  to 
shape  the  plan  of  a  research  to  suit  what  are  believed  to  be  the 
aims  of  the  granting  agency  or  to  the  peculiarities  of  the  expert 
advisors;  the'  temptation  to  forget  that  a  reasonable  degree  of 
austerity  is  a  wholesome  stimulant;  that  excessively  elaborate 
equipment  can  convert  the  investigator  into  a  technologist 
and  may  obstruct  his  direct  vision  of  the  living  system  which 
he  studies  and  of  its  beauties;  that  discoveries  are  usually 
made  not  by  teams,  but  by  an  individual,  lonely  and  tor¬ 
mented  by  a  passion  to  break  through  the  blank  wall  which 
stands  in  the  way  of  his  understanding.’’ 
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This,  his  last  public  utterance,  seems  to  me  to  contain  an 
appropriate  apologia  pro  vita  sua. 

His  last  years  were  clouded  by  the  slow  advance  of  an  in¬ 
operable  neoplasm,  and  by  the  tragic  death  of  his  son  and  only 
child  in  an  airplane  crash  in  November  1962.  Death  came  to 
him  from  a  respiratory  infection  on  March  24,  1966,  two  days 
after  his  ninetieth  birthday. 

In  the  preceding  pages  I  have  attempted  to  present  an  im¬ 
personal  account  of  the  career  of  Alfred  Newton  Richards.  The 
information  on  the  period  prior  to  1919  (when  my  own  as¬ 
sociation  with  him  began)  is  derived  for  the  most  part  from 
copious  notes  left  by  him  for  the  benefit  of  his  biographer,  a 
circumstance  that  bespeaks  the  sympathetic  consideration  for 
others  that  was  one  of  his  outstanding  traits.  For  the  rest,  I  have 
depended  principally  on  my  own  memory,  supplemented  by 
his  own  notes  and  publications  and  by  comments  from  other 
former  colleagues  and  friends.  The  bare  facts  leave  little  doubt 
that  this  was  one  of  the  most  distinguished  and  important 
medical  scientists  of  his  generation.  Having  been  associated 
with  him  as  student  and  colleague  for  fifty  years,  I  am  quite 
certain  that  that  is  how  he  would  want  his  biography  to  end. 
I  am  equally  certain,  however,  that  the  importance  of  this  man 
depended  more  on  the  impact  of  his  personality  on  his  contem¬ 
poraries  than  on  his  scientific  achievements,  great  as  these  were. 
Actually  the  two  were  so  interwoven  that  a  meaningful  evalua¬ 
tion  of  his  career  requires  an  attempt  to  add  the  contours  of  a 
warm  human  being  to  the  bare  skeleton  of  his  accomplishments. 
Therefore  I  venture  to  append  a  brief  account  of  the  part 
played  by  his  personal  traits,  as  I  knew  them. 

His  career  seems  to  have  been  determined  by  a  series  of 
apparently  coincidental  openings  of  doors  whose  existence 
must  have  been  previously  unknown  to  him.  The  coincidences 
were  too  numerous  and  too  uniformly  fortunate  to  be  entirely 
accidental,  and  those  who  had  the  good  fortune  of  working 
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with  him  will  have  no  difficulty  in  discerning  the  imprint  of 
the  character  traits  that  attracted  and  held  us  to  him.  The 
most  important  of  these  were  complete  honesty  (coupled  with 
an  extraordinary  capacity  for  making  himself  the  most  severe 
critic  of  his  own  thoughts  and  actions),  an  all-pervading 
striving  toward  perfection  in  everything  he  undertook  (coupled 
with  a  surprising  degree  of  physical  stamina  and  a  great  will¬ 
ingness  to  draw  upon  it),  high  intelligence  (along  with  an 
abhorrence  of  pretentiousness  and  egotism),  unselfishness, 
deep  concern  for  others,  a  constant  search  for  simple,  direct 
approaches  and  for  evidence  that  will  speak  for  itself,  and  a 
rare,  gentle  sense  of  humor. 

It  is  reasonable  to  suppose  that  most  if  not  all  of  these 
qualities  must  have  been  as  evident  to  Chittenden,  Hiss,  Prud- 
den,  Herter,  Wallace,  Howland,  Edsall,  and  others  who  opened 
doors  for  him  at  critical  periods  in  the  formative  stages  of  his 
career  as  they  were  subsequently  to  William  Pepper,  Cecil 
Drinker,  scores  of  the  colleagues  and  thousands  of  students  at 
Pennsylvania,  Sir  Henry  Dale  and  others  in  England,  Van- 
nevar  Bush  in  the  OSRD,  the  Research  Council  and  member¬ 
ship  of  the  National  Academy  of  Sciences,  the  trustees  of  the 
University  of  Pennsylvania  and  of  the  Rockefeller  Foundation, 
the  directors  of  Merck  and  Company,  the  faculties  of  the  thir¬ 
teen  universities  who  gave  honorary  degrees  to  him,  and  the 
various  organizations  that  presented  him  with  medals  and 
other  awards. 

He  led  by' example  rather  than  precept  and  he  asked  of  his 
associates  nothing  that  he  was  not  ready  and  able  to  do  him¬ 
self.  When  demands  on  his  time  and  energy  came  to  exceed 
the  possibilities  of  effective  personal  participation  he  did  not 
attempt  to  maintain  a  tenuous  involvement  in  all  the  current 
activities,  but  withdrew  completely  from  some  of  them  and 
confined  his  efforts  to  a  residue  in  which  personal  participa¬ 
tion  was  still  possible.  Those  who  came  to  his  department 
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expecting  to  have  the  experience  of  working  with  him  had  one 
reason  to  be  grateful  for  this  policy.  Those  to  whom  com¬ 
plete  responsibility  for  some  of  the  department’s  activities  was 
delegated  had  another.  The  common  denominator  was  a  great 
and  growing  affection  to  add  to  the  respect  and  admiration  this 
man  already  had  engendered.  His  genuine  concern  for  students 
and  colleagues  and  his  legendary  sense  of  humor  were  addi¬ 
tional  reasons  for  strong  emotional  attachments. 

Such  considerations  do  not  appear  in  the  record  of  his 
career  but  they  were  of  tremendous  importance  in  generating 
and  maintaining  the  reputation  which  attracted  to  him  the 
younger  associates  who  contributed  greatly  to  his  success.  In 
the  critical  period  before  his  research  made  him  famous  his 
teaching  program  for  medical  students  was  the  source  of  at¬ 
traction.  From  firsthand  experience  I  know  the  incessant  search 
for  improvement  and  the  enormous  expenditure  of  physical 
and  mental  effort  that  underlay  the  favorable  reaction  of  the 
students.  He  used  to  say  that  the  sole  reason  for  the  existence 
of  a  teaching  department  in  a  medical  school  is  to  teach  medi¬ 
cal  students,  that  research  is  a  privilege  and  not  an  inalien¬ 
able  right.  Thirty  years  before  the  project  method  of  medical 
education  became  popular  in  America  he  used  to  encourage  his 
younger  associates  to  incorporate  their  current  research  activi¬ 
ties  into  the  student  laboratory  program,  and  we  did  as  much 
of  this  as  our  limited  resources  would  permit.  Eventually  I 
realized  that  in  so  doing  we  were  simultaneously  maximizing 
the  interest  of  the  students  (by  letting  them  in  on  the  for¬ 
mative  stages  of  the  solution  of  problems)  and  that  of  the 
younger  staff  members  (by  giving  them  responsibility  for 
demonstrating  the  importance  of  their  own  brain-children). 
This  interplay  was  a  major  part  of  the  attraction  of  his 
laboratory  for  medical  graduates. 

In  the  account  of  his  career  I  have  tried  to  show  how  his 
success  in  research  was  directly  due  to  his  unremitting  search 
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for  improvement  in  his  teaching.  Those  of  his  associates 
who  went  on  to  teach  medical  students  folloAved  his  example, 
with  similar  results.  My  own  efforts  along  those  lines  underlay 
the  discovery  of  ephedrine  (which  resulted  from  the  injec¬ 
tion  of  a  crude  extract  of  an  unknown  Chinese  drug  in  the 
course  of  a  practice  experiment  in  preparation  for  a  student 
exercise)  as  well  as  my  interest  in  respiratory  control  and  the 
cerebral  circulation  (which  was  part  of  a  lifelong  search  for  an 
explanation  of  the  effects  of  morphine  on  respiration). 

His  unremitting  efforts  to  improve  his  teaching  of  medical 
students  were  largely  responsible  for  his  rise  from  obscurity 
to  international  fame  at  Pennsylvania.  He  came  there  largely 
because  the  University  had  decided  to  follow  the  current  trend 
toward  the  physiological  approach  to  pharmacology  and 
Richards  had  already  organized  and  conducted  successful 
student  courses  at  Columbia  and  Northwestern.  His  recent 
contributions  to  the  understanding  of  delayed  chloroform 
poisoning,  together  with  his  services  as  assistant  editor  of  the 
Journal  of  Biological  Chemistry  and  the  favorable  reports  on 
his  teaching  of  medical  students,  must  have  marked  him  as 
one  of  the  outstanding  young  pharmacologists  of  his  day.  It  is 
noteworthy  that  he  began  his  career  as  a  biochemist  and  was 
led  to  become  a  pharmacologist  by  a  series  of  coincidences 
involving  his  introduction  by  Hiss  to  Prudden  and  by  Pruclden 
to  Herter,  shortly  before  Herter  undertook  to  organize  a  de¬ 
partment  of  pharmacology  at  Columbia.  The  arrival  of  George 
Wallace  and'  the  strong  friendship  and  admiration  that  soon 
developed  between  Richards  and  Wallace  represented  another 
coincidence.  So  did  the  establishment  of  the  Journal  of  Bio¬ 
logical  Chemistry  with  Herter  as  editor  while  Richards  was 
working  with  him. 

But  it  was  the  unbroken  record  of  superior  performance 
of  teaching  duties  that  made  possible  the  events  that  brought 
him  fame.  In  his  subsequent  career  at  Washington  he 
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made  an  entirely  new  set  of  admirers  and  friends  and  from 
conversations  with  some  of  these  I  know  that  the  same 
character  traits  were  responsible.  The  performance  was  re¬ 
peated  in  his  relations  with  Merck  and  Company  after  his 
retirement. 

Thus  from  the  start  of  his  career  to  its  close  his  impact  on 
his  environment  went  from  obscurity  through  uncertainty  to 
interest,  admiration,  and  afEection.  Many  anecdotes  attest  to 
his  wisdom  and  personal  charm.  Those  of  us  who  knew  him 
well  will  always  remember  the  infectious  grin  and  chuckle  that 
characterized  his  moments  of  relaxation  as  well  as  the  example 
of  modesty,  self-criticism,  and  search  for  perfection  that  he 
set  us.  Some  of  his  character  traits  may  have  been  derived  from 
his  parents  and  teachers,  but  some  were  all  his  own.  It  was  a 
unique  combination. 
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June  2,  1886-March  23,  1966 


BY  L.  T.  COGGESHALL 


Dr.  Oswald  hope  robertson  was  born  in  Woolwich,  Eng¬ 
land,  June  2,  1886.  When  he  was  one  and  a  half  years  of 
age,  his  parents  moved  to  California  and  settled  in  the  San 
Joaquin  Valley  at  a  time  when  it  was  still  in  a  very  primitive 
condition.  He  loved  the  out-of-doors,  especially  the  small 
animal  life  of  the  valley  and  surrounding  mountains. 

Robertson  began  and  ended  his  career  as  a  naturalist  in 
this  same  environment.  In  the  intervening  years  his  contribu¬ 
tions  to  medical  science  were  highly  regarded  by  his  colleagues, 
not  only  for  their  basic  importance,  but  also — and  especially — 
for  the  convincing  array  of  indisputable  evidence  to  support 
his  contentions.  He  was  ingenious  in  designing  apparatus  to 
meet  the  needs  of  his  experiments.  For  example,  in  the  early 
thirties  he  designed  a  heart-lunar  machine  to  induce  artificial 
pneumonia  in  vitro.  It  was  a  masterpiece  and  almost  completely 
successful;  all  that  was  lacking  was  the  discovery  of  latter-day 
electronics  that  has  made  modern  scientific  and  therapeutic 
equipment  so  spectacular. 

He  was  an  able  clinician  as  well  as  an  extremely  effective 
teacher,  especially  with  small  groups.  Occasionally  he  assumed 
important  administrative  assignments  but  the  restraint  of  his 
enthusiasm  for  those  responsibilities  was  quite  obvious. 

After  attending  the  local  primary  schools  in  Dinuba,  Cali- 
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fornia,  Robertson  graduated  from  Polytechnic  High  School  in 
San  Francisco. 

Originally  he  planned  a  career  in  basic  biology  but  was 
diverted  from  this  course  while  on  a  vacation  in  Germany. 
Here  he  met  an  American  medical  student  and  was  invited  to 
accompany  him  to  some  lectures  and  demonstrations  in  anat¬ 
omy  and  clinical  medicine.  This  brief  insight  into  the  realm  of 
human  biology  and  pathology  provided  a  new  direction  to  his 
future  course.  He  decided  to  study  medicine  and  was  admitted 
on  his  return  to  the  premedical  course  at  the  University  of 
California  in  1906.  His  research  instincts  asserted  themselves 
early.  Even  as  a  first-year  student,  he  did  some  creditable  re¬ 
search  on  the  complement  fixation  test  of  rabies  in  the  labora¬ 
tory  of  F.  P.  Gay.  Later  in  the  same  laboratory  he  worked  on  a 
diagnostic  test  for  glanders.  Although  these  studies  were  never 
published,  they  were  written  up  and  accepted  for  a  Master  of 
Science  degree  in  1910.  At  the  instigation  of  friends  he 
transferred  to  Harvard  Medical  School  as  a  junior  student.  The 
high  quality  of  his  performance  in  medical  school  won  for  him 
the  prized  Dalton  Scholarship  Award  to  study  pernicious  anemia 
at  the  Massachusetts  General  Hospital,  where  he  was  appointed 
as  an  intern  in  1913-1914.  During  this  busy  period,  he  had  his 
first  paper  published  in  California  and  Western  Medicine  on 
Ehrlich’s  test  for  urobilinogen  as  an  index  of  liver  function. 
By  this  time  his  career  as  an  investigator  was  established  and 
he  accepted  a  renewal  of  the  fellowship  to  pursue  his  interests 
in  the  experimental  and  clinical  manifestations  of  certain 
blood  dyscrasias. 

After  his  house  officership  he  was  appointed  as  an  assistant 
in  bacteriology  and  pathology  at  the  Rockefeller  Institute  for 
Medical  Research,  where  he  planned  to  continue  his  studies  on 
the  physiology  of  blood  in  the  laboratories  of  Dr.  Peyton  Rous. 
He  and  his  new  bride,  Ruth  Allen,  a  nurse  he  met  at  the  Bos¬ 
ton  Children’s  Hospital,  moved  to  New  York  in  the  autumn  of 
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1915;  but  he  had  barely  started  his  experiments  on  reticulo¬ 
cytes  when  World  War  I  called  for  his  services  on  the  Harvard 
team  of  Dr.  Harvey  Cushing.  In  France,  his  early  interests  in 
hematology  stood  him  in  good  stead  as  he  was  assigned  the 
task  of  seeking  better  ways  of  reducing  the  risks  of  excessive 
transfusions.  At  the  same  time  he  initiated  experiments  to  learn 
whether  a  fluid  devised  by  Rous  in  the  laboratory  to  preserve 
human  blood  cells  in  vitro  had  a  practical  use  for  transfusions 
at  the  battle  front  and  in  military  hospitals.  He  demonstrated 
that  the  preserved  cells  were  indeed  an  acceptable  substitute, 
and  Robertson  now  is  recognized  as  the  creator  of  the  first 
blood  bank.  For  this  work  he  received  decorations  from 
both  the  American  and  British  governments  and  was  dis¬ 
charged  in  1919  from  the  U.S.  Army  after  attaining  the  rank  of 
major. 

He  returned  to  the  Rockefeller  Institute  and  began  his 
important  studies  in  the  held  of  infectious  diseases,  first  with 
Hideyo  Noguchi  and  then  with  O.  T.  Avery.  In  Avery’s  lab¬ 
oratory  he  became  interested  in  the  pneumococcus  and  pneu¬ 
monia,  which  engaged  his  attention  for  more  than  twenty 
years.  However,  again  his  studies  were  interrupted  by  an  at¬ 
tractive  offer  he  accepted  to  assist  in  the  development  of  the 
newly  established  Peking  Union  Medical  College.  He  was  ap¬ 
pointed  Associate  Professor  of  Medicine  and  in  1923  he  be¬ 
came  Professor  of  Medicine  and  head  of  the  department.  He 
loved  the  eight  years  spent  in  China,  a  period  of  intense  clini¬ 
cal  activity  and  a  reactivation  of  research  interests  in  the  in¬ 
fectious  disease  group — particularly  in  the  pneumococcal 
group.  Robertson,  working  closely  with  the  young  Chinese 
students,  as  well  as  with  the  staff,  was  given  much  credit  for 
the  successful  growth  of  the  institution.  It  became  a  hallmark 
for  medical  excellence  in  the  Oriental  world.  The  patterns  of 
modern  Western  methods  were  accepted  and  established  so 
readily  that  repeated  efforts  to  negate  them  for  political  rea- 


322 


BIOGRAPHICAL  MEMOIRS 


sons  were  unsuccessful.  Although  his  professional  activities  kept 
him  very  busy  he  still  found  time  to  roam  the  countryside,  to 
hunt  bustards,  or  just  to  observe  the  native  fauna  and  flora.  He 
acquired  a  host  of  Chinese  friends  who  made  his  home  and 
laboratory  a  favorite  meeting  place — a  practice  they  continued 
when  visiting  him  after  the  Robertsons  returned  to  the  United 
States  in  1927  following  his  recovery  from  an  attack  of  typhus 
fever. 

After  a  lengthy  convalescence  he  accepted  a  professorship 
in  medicine  at  the  University  of  Chicago,  where  university- 
owned  hospitals  had  just  been  built  on  the  campus.  He  was 
intrigued  by  the  opportunity  to  become  associated  with  the 
group  objectives,  which  were  unique  in  American  medical 
education  and  care  in  three  important  respects:  (1)  it  was 
the  first  time  an  entire  faculty  was  on  a  full-time  basis  as  uni¬ 
versity  faculty  members  without  any  private  practice  and 
remuneration;  (2)  all  patients  were  utilized  for  teaching  pur¬ 
poses;  and  (3)  the  clinical  faculty  were  combined  with  the 
nonclinical  group  into  a  single  division  of  biological  sciences. 
As  these  plans  became  operative  in  the  late  twenties  they  met 
considerable  resistance,  but  after  four  decades  they  are  now 
accepted  as  sound  and  have  become  models  for  many  other 
institutions,  both  existing  and  new  ones.  Robertson’s  role  dur¬ 
ing  the  early  growth  pains  was  not  insignificant.  For  a  time  he 
was  the  able  administrative  head  of  medicine,  but  this  respon¬ 
sibility  he  transferred  as  soon  as  other  competent  hands  could 
be  found.  In  the  research  laboratories  his  studies  on  the 
pathogenesis  and  immunology  of  lobar  pneumonia  were  clas¬ 
sic.  It  was  at  this  time  he  developed  the  heart-lung  machine 
with  his  group,  of  which  it  was  a  privilege  to  be  a  member. 

The  practical  application  of  his  basic  studies  on  pneumonia 
was  an  effective  antipneumococcal  serum.  It  was  the  first  specific 
therapy  against  the  dreaded  lobar  pneumococcal  pneumonia 
and  enjoyed  only  a  brief  period  of  success,  as  the  new  sulfa 
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drugs,  which  had  much  more  rapid  action  and  were  far  less 
expensive,  were  soon  discovered. 

Beginning  in  1939  under  Robertson’s  leadership  a  labora¬ 
tory  group  directed  their  efforts  toward  elucidating  the  factors 
of  significance  in  air-borne  infections  and  especially  to  the 
discovery  of  techniques  for  aerial  disinfection.  These  studies 
made  necessary  an  excursion  into  many  new  fields,  including 
physical-chemical  studies  of  aerosol  behavior;  the  epidemiology 
of  respiratory  infections  in  experimental  animal  populations 
and  in  human  groups;  the  toxicology  of  various  chemicals  de¬ 
signed  to  kill  air-borne  bacteria  and  viruses;  the  pathogenesis 
of  bacterial  and  viral  infections  transmitted  via  the  aerial 
route;  and  the  design  and  testing  of  engineering  equipment 
for  application  in  the  field  of  some  of  the  measures  that  were 
devised  in  the  laboratory.  In  the  period  which  followed,  the 
laboratory  group  expanded  and  included  the  following  persons: 
Edward  Bigg,  Morton  Hamburger,  Henry  Lemon,  Clayton 
Loosli,  Benjamin  and  Zelma  Miller,  Theodore  Puck,  Henry 
Wise,  and  William  Lester.  In  1942  Robertson  was  named  the 
director  of  the  Commission  on  Cross  Infections  in  Hospitals  of 
the  U.S.  Army  Surgeon  General’s  Office.  The  name  of  this 
commission  was  later  changed  to  the  Commission  on  Air- 
Borne  Infections. 

Dr.  Robertson’s  laboratory  then  undertook  a  double  pro¬ 
gram  of  field  studies  in  hospitals,  army  barracks,  and  indus¬ 
trial  installations  and  laboratory  experiments  in  an  effort  to  de¬ 
velop  methods  of  combating  the  spread  of  air-borne  infections, 
which  had  become  an  exceedingly  important  source  of  attri¬ 
tion  of  human  effectiveness  during  the  war.  Studies  were  car¬ 
ried  out  on  the  physical  chemistry  of  aerosols  containing  viable 
infectious  agents.  Effects  of  various  parameters  on  the  viability 
of  these  agents  were  studied  and  the  mechanism  of  air  steriliza¬ 
tion  by  chemical  agents  was  worked  out  in  detail.  Such  studies 
showed  that  the  previously  held  theory  that  bactericidal  action 
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was  exerted  through  collision  of  aerosol  particles  of  germicide 
with  aerosol  particles  of  the  infectious  agent  was  erroneous, 
and  that  the  actual  mechanism  of  action  required  action  of  the 
bactericidal  agent  through  the  vapor  phase.  New  agents  were 
developed  which  were  enormously  more  effective  than  previ¬ 
ous  materials,  and  which  were  shown  to  be  without  toxic 
effects  to  human  populations.  The  physical  chemistry  of  aero¬ 
sol  vapor  interactions  was  studied,  and  a  number  of  funda¬ 
mental  papers  were  published  in  this  field.  While  the  use  of 
chemical  air  sterilization  was  developed  to  the  point  where  it 
became  a  practical  measure,  it  never  proved  possible  to  ob¬ 
tain  clear-cut  epidemiological  data  demonstrating  beyond  any 
question  that  these  measures  would  reduce  respiratory  disease 
in  ordinary  situations  of  human  habitation.  Nevertheless, 
the  fundamental  advances  obtained  in  the  course  of  these 
studies  have  been  useful  in  a  variety  of  ways,  in  both  pure  and 
applied  science. 

The  hectic  pace  of  the  scientist  with  important  contri¬ 
butions  to  make  to  the  military  effort  during  World  War  II 
held  little  appeal  to  Robertson  and  after  the  peace  treaties 
were  signed  he  requested  an  early  retirement  from  the  Uni¬ 
versity  of  Chicago.  He  had  a  nostalgia  with  which  most  native 
Californians  are  afflicted  and  in  1950  he  moved  to  the  West 
Coast,  where  he  established  a  laboratory  in  the  Santa  Cruz 
mountains.  Here  he  began  another  successful  research  period. 
To  the  amazement  and  envy  of  most  of  his  colleagues,  salmon 
and  trout  occupied  his  attention.  The  problem  was  the  cause  of 
death  of  all  Pacific  salmon  shortly  after  spawning,  an  almost 
unique  phenomenon  in  the  vertebrate  world.  Characteristically 
he  began  with  the  basic  ingredients — a  study  of  piscatorial 
anatomy  and  physiology  during  the  migratory  period.  He 
found  marked  changes  in  the  fatal  journey  of  the  salmon  to 
the  spawning  grounds.  The  pituitary  glands  became  hyper¬ 
active  as  their  adrenals  become  overstimulated.  This  created 
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a  condition  similar  to  Cushing’s  syndrome  in  human  beings. 
The  destructive  alteration  of  function  and  structure  was  di¬ 
rectly  related  to  the  hyperconcentration  of  cortisone  and  hydro¬ 
cortisone  in  the  blood,  plus  the  starvation  which  the  salmon 
undergoes  on  its  final  voyage. 

His  last  studies,  terminated  by  death  in  1966,  were  at¬ 
tempts  to  create  artificially  the  most  amazing  natural  phenome¬ 
non  by  injecting  hormones  in  the  immature  rainbow  trout; 
also,  he  tried  to  prevent  or  postpone  degeneration  and  post¬ 
spawning  death  through  the  use  of  adrenal-suppressing  com¬ 
pounds. 

Robertson  became  a  member  of  the  National  Academy  of 
Sciences  in  1943. 

During  his  California  period  Stanford  University  was  of 
great  assistance  and  made  him  a  member  of  its  faculty.  He 
quite  naturally  joined  the  ranks  of  the  zoologists  and  was  ac¬ 
cepted  as  he  was  in  medicine,  a  top-quality  scientist.  As  one 
of  his  closest  and  most  respected  friends,  Peyton  Rous,  said, 
“During  recent  years,  working  as  a  medical  scientist  still,  you 
have  revealed  biological  truths  of  such  magnitude  that  their 
implications  for  natural  phenomena  have  yet  to  be  realized.” 
He  said  this  as  he  presented  Robertson  the  Kober  Medal,  the 
most  illustrious  ornament  medicine  has  to  offer  to  one  of  its 
scientists. 

The  scientists  working  in  his  laboratory  never  failed  to  be 
deeply  and  permanently  affected  by  his  example  of  courtesy 
and  gentleness  in  dealing  with  people,  which  reflected  deep 
inner  conviction  about  the  worth  of  every  human  being.  It  was 
a  joy  to  see  how  he  manipulated  scientific  problems  in  order 
to  reduce  them  to  relatively  simple  questions,  each  of  which 
could  be  approached  by  laboratory  experiments.  He  was  a 
masterful  experimenter  who  designed  techniques  which  were 
deceptively  simple.  This  simplicity,  however,  resulted  from 
his  deep  consideration  of  the  essential  process  underlying  the 
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phenomena  studied.  This  analysis  enabled  him  to  eliminate 
many  of  the  disturbing  processes  so  as  to  isolate  the  single  ele¬ 
ment  which  his  subsequent  experimentation  was  designed  to 
elucidate.  He  taught  young  men  by  example,  by  gentle  criti¬ 
cism,  and  by  generous  approbation. 
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BY  ALFRED  O.  C.  NIER 


John  harry  williams  was  born  in  Asbestos  Mines,  Quebec. 

His  father,  who  was  a  mining  engineer  and  who  served  in 
the  Canadian  Army,  died  in  World  War  I.  John  and  his  three 
brothers  were  raised  by  their  widowed  mother  in  the  small 
town  of  Kelowna,  British  Columbia.  Here  he  attended  the 
public  grade  and  high  schools  and  had  the  good  fortune  to  be 
stimulated  by  a  superior  teacher  of  science  and  mathematics, 
with  the  result  that  his  talents  in  these  areas  readily  became 
apparent.  A  scholarship  enabled  him  to  attend  the  University 
of  British  Columbia,  from  which  he  graduated  with  a  major 
in  physics  in  1928. 

His  lifelong  interest  in  sports  and  the  outdoors  dates  back 
to  his  childhood,  when  swimming,  hockey,  camping,  fishing, 
and  hunting  were  natural  activities  along  with  his  chores  in 
the  family  orchard.  In  his  senior  year  at  the  University  of 
British  Columbia  he  married  Vera  Martin,  a  teammate  on  the 
swimming  team.  Three  children,  Lloyd,  Margaret  Ann,  and 
Susan,  were  born  to  the  couple. 

Willaims  attributed  his  resolve  to  pursue  graduate  work  to 
the  chance  he  had  to  observe  and  learn  from  dedicated  teach¬ 
ers  in  both  high  school  and  university.  In  1928  he  began  his 
graduate  studies  at  the  University  of  California,  Berkeley,  and 
received  his  Ph.D.  degree  three  years  later.  Because  of  his  ex- 
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cellent  undergraduate  training,  his  research,  under  the  direc¬ 
tion  of  Professor  Samuel  K.  Allison,  began  immediately  upon 
entrance  to  the  Graduate  School.  This  led  to  a  paper  on  a 
double  crystal  x-ray  spectrometer  by  the  end  of  the  year.  At 
this  time  Allison  left  Berkeley  to  accept  a  position  at  the  Uni¬ 
versity  of  Chicago.  Williams  completed  his  thesis  work,  cor¬ 
responding  with  Allison  as  necessary.  In  1931,  when  he  re¬ 
ceived  a  National  Research  Council  Postdoctoral  Fellowship, 
he  followed  Allison  to  Chicago,  where  he  spent  two  more  prof¬ 
itable  years  that  resulted  in  important  publications  on  the 
widths  and  intensities  of  x-ray  lines. 

The  summer  of  1933  was  spent  as  a  writer  for  Science  Serv¬ 
ice  in  Washington,  D.C.  In  the  fall  he  accepted  a  position  as 
research  assistant  to  Professor  John  T.  Tate  at  the  University 
of  Minnesota.  Here  he  joined  in  work  on  the  ionization  and 
dissociation  of  gases,  for  which  the  Minnesota  laboratory  had 
become  famous,  but  his  stay  in  the  field  was  brief.  This  was  the 
time  when  the  frontiers  of  nuclear  physics  were  being  opened, 
so  it  was  only  natural  that  the  resourceful  and  energetic  John 
Williams,  with  the  active  encouragement  of  John  Tate,  should 
start  a  program  in  the  exciting  new  field. 

The  laboratory  already  owned  a  275-kev  transformer- 
kenetron-condenser  source  of  high  voltage,  and  this  was  soon 
supplemented  by  an  ion  source,  an  ion  accelerating  tube,  tar¬ 
get  chamber,  counters,  and  pumping  systems.  Much  of  the 
equipment  was  constructed  personally  by  Williams,  for  this 
was  in  a  day  when  funds  for  research  were  limited.  In 
his  almost  overwhelming  task,  Williams  was  soon  joined  by 
William  H.  Wells,  a  postdoctoral  fellow,  and  several  graduate 
students  who  began  their  distinguished  careers  under  Wil¬ 
liams’  tutelage.  The  program  prospered,  and  significant  papers 
on  disintegration  processes  in  the  light  elements  appeared. 

A  year  after  arriving  at  Minnesota,  he  was  appointed  as  an 
instructor  and  began  the  progression  through  the  academic 
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ranks.  By  1937  he  was  promoted  to  an  associate  professorship, 
a  remarkable  achievement  since  promotions  in  those  dark 
depression  days  were  very  limited  at  Minnesota. 

Neither  Williams  nor  Tate  was  satisfied  with  the  limited 
energies  provided  by  their  nuclear  equipment,  so  work  was 
started  on  a  Van  de  Graaff  generator  which  it  was  hoped 
would  give  energies  up  to  one  million  electron  volts.  This 
instrument  was  never  completed,  because  it  became  apparent 
that  the  University  ought  to  embark  on  a  much  more  ambitious 
program.  It  should  be  remarked  that  this  was  in  a  day  when 
faculty  were  not  generally  relieved  from  teaching  duties  to 
perform  research,  so  Williams,  in  addition  to  working  actively 
to  build  a  nuclear  physics  program — to  a  large  extent  with 
his  own  hands — carried  a  full  teaching  load  which  amounted 
to  lecturing  in  two  full  courses  plus  teaching  an  advanced 
laboratory  for  part  of  the  year. 

During  1936  it  was  decided  to  construct  a  pressure  Van  de 
Graaff  generator  which  would  provide  energies  of  at  least  3 
million  electron  volts.  The  cost  was  beyond  the  resources  of 
the  institution,  so  foundation  help  was  sought.  In  the  1930s 
funds  for  pure  physics  research  were  practically  unavailable, 
but  there  was  a  growing  appreciation  of  the  importance  of 
nuclear  physics  research  to  biology  and  medicine,  through 
providing  either  radioactive  isotopes  for  tracer  studies  or  ener¬ 
getic  particles  for  investigation  of  the  effects  of  such  particles 
on  biological  materials.  Accordingly,  a  committee  of  out¬ 
standing  researchers  in  the  University’s  biological,  medical, 
and  chemical  departments,  headed  by  John  Tate  of  the  Physics 
Department,  and  augmented  by  a  strong  group  from  the  Mayo 
Foundation  for  Medical  Education  and  Research  (a  division 
of  the  University  Graduate  School),  approached  the  Rocke¬ 
feller  Foundation  for  a  grant  of  $36,000  to  build  a  Van  de 
Graaff  generator  and  to  finance  a  program  of  interdisciplinary 
research  using  this  facility. 
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At  their  meeting  on  April  7,  1937,  the  trustees  of  the 
Rockefeller  Foundation  approved  the  request  and  the  project 
was  launched.  It  is  interesting  to  note  that  while  the  request 
was  made  in  the  name  of  a  prestigious  group  of  senior  scien¬ 
tists  in  a  variety  of  fields,  the  key  man  in  the  picture  was  the 
twenty-eight-year-old  John  Williams,  who  would  have  the 
responsibility  for  the  design  and  construction  of  the  machine. 
In  the  fall  of  1937  he  was  joined  by  Lynn  H.  Rumbaugh,  an¬ 
other  very  promising  young  faculty  member.  Until  World  War 
II  intervened,  they  shared  the  responsibility  for  getting  the 
new  major  facility  into  operation.  Again,  it  should  be  stressed 
that  much  of  the  effort  involved  donning  coveralls  and  helping 
with  the  actual  construction  and  adjustment  of  the  equipment. 
This  firsthand  experience  was  to  stand  Williams  in  good  stead 
later  when,  during  World  War  II,  he  had  charge  of  the  Van 
de  Graaff  work  at  Los  Alamos  and  when,  in  his  subsequent 
associations  with  the  Atomic  Energy  Commission,  he  was 
called  upon  to  evaluate  difficult  research  problems  in  a  wide 
variety  of  fields. 

As  the  war  clouds  gathered  in  1940,  faculty  members  were 
leaving  their  posts  to  accept  defense-related  positions,  and 
Rumbaugh  left  to  go  to  the  Naval  Ordnance  Laboratory.  Tate 
had  already  gone  to  head  Division  6  of  the  Office  of  Scientific 
Research  and  Development,  so  Williams,  together  with  a  full¬ 
time  assistant  and  several  graduate  students,  was  left  alone  to 
administer  and  complete  the  construction  of  the  generator. 
During  early  1940  the  first  ion  beam  was  obtained,  and  shortly 
thereafter  actual  experiments  were  undertaken.  Because  he  was 
not  yet  a  citizen,  he  was  not  able  to  work  on  defense-related 
research,  a  source  of  great  regret  to  him.  When  he  obtained  his 
citizenship  on  January  19,  1942,  he  immediately  undertook  a 
program  of  neutron  cross  section  measurements  related  to 
the  atomic  bomb  project. 

In  March  1943,  he,  together  with  several  students  and 
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colleagues,  left  for  Los  Alamos,  where  he  was  placed  in  charge 
of  the  two  University  of  Wisconsin  Van  de  Graaff  generators 
which  had  been  moved  there  for  the  purpose  of  making  a 
variety  of  nuclear  cross  section  measurements  related  to  the 
design  of  atomic  bombs  and  reactors.  In  1945  he  served  as  dep¬ 
uty  director  for  the  first  atomic  bomb  test,  and  as  the  one  in 
charge  of  the  Services  Division  assumed  responsibility  for  the 
wiring,  power,  transportation,  communication  facilities,  and 
construction  for  this  enormous  undertaking.  Along  with  his 
many  scientific  and  technical  responsibilities  at  Los  Alamos 
he  helped  organize  the  school  system  and  served  as  president 
of  the  School  Board. 

Although  very  much  involved  in  his  Los  Alamos  work, 
Williams  kept  up  a  constant  correspondence  with  J.  W. 
Buchta,  chairman  of  the  Minnesota  Physics  Department.  With 
the  exodus  of  faculty  from  the  department  during  the  war,  re¬ 
search  activity  had  come  to  a  complete  halt.  Williams  was 
very  anxious  that  after  the  war  the  department  should  be  re¬ 
stored  and  strengthened.  The  University  administration  seemed 
not  to  understand  the  profound  changes  which  the  war  was 
bringing  about,  and  appeared  to  assume  that  once  hostilities 
ended  one  could  merely  pick  up  where  one  had  left  off.  At 
Los  Alamos  Williams  had  the  benefit  of  close  contact  with 
top  physicists  from  all  over  the  United  States  and  gained  a 
deep  appreciation  of  how  much  the  world  of  physics  would  be 
changed  as  a  result  of  the  war. 

After  helping  with  the  Bikini  bomb  tests,  he  returned  to 
Minnesota  on  April  1,  1946.  Together  with  a  group  of  students, 
some  of  whom  had  worked  for  him  at  Los  Alamos,  he  plunged 
into  an  active  program  of  remodeling  and  rebuilding  the 
Minnesota  Van  de  Graaff  generator.  By  1947  the  machine  was 
back  in  operation,  and  a  long  list  of  graduate  students  began 
their  research  careers  under  Williams’  guidance. 

Although  the  machine  continued  to  produce  useful  re- 
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search  until  1967,  when  it  was  finally  retired,  Williams  antici¬ 
pated  its  obsolescence  and,  almost  before  it  was  back  in  opera¬ 
tion  after  the  war,  made  plans  for  a  higher  energy  facility.  He 
had  a  keen  sense  of  the  practical  and  recognized  that  the  best 
chance  for  obtaining  a  new  facility  lay  in  presenting  a  proposal 
for  an  accelerator  which  was  appropriate  for  an  institution 
like  the  University  of  Minnesota,  and  which  would  produce 
useful  research  in  an  area  in  which  fundamental  data  were 
badly  lacking.  The  Atomic  Energy  Commission  recognized  the 
soundness  of  his  reasoning  and,  in  1949,  authorized  the  con¬ 
struction  of  a  50-MeV  linear  proton  accelerator  at  Minnesota. 
At  the  time,  this  was  the  most  powerful  accelerator  of  its 
type  and  proved  to  be  an  extremely  valuable  facility  for  per¬ 
forming  new  and  significant  nuclear  research.  The  energy 
range  was  later  extended  to  68  MeV,  and  at  the  time  of  this 
writing  the  machine  is  still  in  full-time  operation. 

While  Williams  had  a  very  real  interest  in  the  actual  ex¬ 
periments  being  performed,  always  taking  his  turn  in  shift 
operations,  he  was  even  more  concerned  that  his  younger 
colleagues  on  the  staff,  and  the  graduate  students,  should  have 
proper  facilities  so  that  they  might  perform  significant  re¬ 
search  and  mature  as  physicists.  Among  other  things,  he  pushed 
very  actively  for  the  development  of  adequate  machine  and 
electronic  shop  facilities  in  the  department.  The  extremely  high 
quality  of  these  facilities  in  the  department  today  is  a  fitting 
memorial  to  his  passion  for  quality  and  efficiency.  Had  he 
chosen,  he  could  have  developed  such  excellence  as  a  part  of 
the  nuclear  physics  program  alone,  but  he  insisted  that  to 
provide  a  healthy  climate  for  all  research  the  shop  facilities 
must  be  an  integral  part  of  the  department  as  a  whole,  rather 
than  being  associated  with  a  particular  research  program. 

The  new  linear  accelerator  was  placed  in  operation  in  the 
early  1950s.  If  Williams  had  been  a  less  energetic  man  he  might 
have  coasted  and  spent  the  rest  of  his  days  participating  in  oc- 
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casional  research  with  the  machine,  interspersed  between  the 
golf  and  pool  games  he  thoroughly  enjoyed.  It  was  at  this 
point  that  perhaps  the  most  significant  part  of  his  career  be¬ 
gan. 

Along  with  many  others,  he  recognized  that  one  of  the  most 
important  unexplored  areas  of  physics,  if  not  the  most  impor¬ 
tant,  lay  in  the  detailed  study  of  elementary  particles,  using  ever 
higher  energy  accelerators.  The  enormous  cost  of  such  acceler¬ 
ators  made  it  unlikely  that  they  would  be  given  to  any  one 
institution.  Both  the  East  and  West  Coasts  of  the  United  States 
had  high  energy  facilities,  but  there  were  none  in  the  Midwest 
— much  to  the  disadvantage  of  the  institutions  in  the  area.  He 
and  colleagues  of  like  mind  in  other  major  Midwest  institu¬ 
tions  convinced  their  respective  institutions  that  they  should 
create  the  Midwest  Universities  Research  Association,  a  non¬ 
profit  organization  dedicated  to  the  study,  design,  and  eventual 
construction  of  a  significant  high-energy  facility  in  the  Mid¬ 
west.  He  was  chairman  of  the  site-selection  committee,  which 
chose  an  area  near  Madison,  Wisconsin,  as  the  location  for  the 
proposed  accelerator. 

From  1955  to  1958  he  served  on  MURA’s  Board  of  Directors 
and  in  1956-1957  was  the  President  of  the  Association.  The 
MURA  Laboratory  grew  and  became  a  significant  research 
facility,  making  important  contributions  to  the  science  and  art 
of  accelerator  design.  MURA  members  felt  that  high-energy 
physics  in  the  Midwest  could  best  be  served  by  the  construction 
of  an  accelerator  under  the  control  of  a  university  group  such 
as  MURA,  whereas  the  Atomic  Energy  Commission  felt  that 
the  accelerator  should  be  part  of  the  Argonne  National  Labo¬ 
ratory,  an  AEC  facility  operated  for  the  government  under  a 
contract  with  the  University  of  Chicago.  The  AEC  subsequently 
funded  a  12.5-BeV  accelerator  at  Argonne  which  indeed  helped 
the  high  energy  picture  in  the  Midwest,  as  well  as  the  nation. 
However,  the  MURA  group,  including  Williams,  did  not  feel 


346 


BIOGRAPHICAL  MEMOIRS 


that  this  was  an  adequate  facility  for  the  Midwest  physicists 
and  continued  to  push  for  an  accelerator  which  they  felt  would 
be  competitive  with  those  in  existence  or  proposed  elsewhere. 

The  controversy  highlighted  the  lack  of  rapport  between 
the  Argonne  Laboratory  and  the  Midwest  university  physicists. 
To  improve  the  situation  a  number  of  positive  steps  'were 
taken.  Along  with  a  number  of  other  scientists,  Williams  ac¬ 
cepted  membership  on  the  newly  created  Argonne  National 
Laboratory  Policy  Advisory  Board,  an  advisory  committee  to 
the  Chancellor  of  the  University  of  Chicago.  Positive  steps  taken 
by  this  board  included  the  establishment  of  visiting  committees 
to  the  various  divisions  of  the  Laboratory,  and  the  general 
improvement  of  communications  and  understanding.  In  his 
several  roles  and  relationships  with  the  Atomic  Energy  Com¬ 
mission,  Williams  distinguished  himself  not  only  as  an  excel¬ 
lent  physicist  but  also  as  a  fair-minded  statesman  of  science,  so 
that  when  the  position  of  Director  of  the  AEC’s  Research 
Division  became  vacant  in  1958,  he  was  asked  to  fill  it. 

Acceptance  of  the  position  meant  he  would  have  to  leave 
his  productive  research  career,  the  classes  he  truly  enjoyed, 
and  a  comfortable  life  at  Minnesota — for  a  frantic  existence 
in  Washington.  Never  known  as  a  shrinking  violet,  he  always 
fought  hard  for  what  he  thought  was  right  and  combined 
this  dynamic  character  with  a  deep  sense  of  duty.  When  asked 
to  accept  the  AEC  position,  he  explained  his  feeling  of  obliga¬ 
tion  to  his  country  as  follows:  “Every  so  often  you  have  to  put 
some  chips  back  in  the  pot.  I  put  some  in  in  World  War  II 
and  for  the  past  ten  years  I  have  been  taking  them  out.  Now 
I  guess  the  time  has  come  to  put  more  back  in.” 

As  Director  of  the  Research  Division  of  the  AEC  he  studied 
its  vast  program  and  made  important  decisions  relative  to  the 
country’s  long-range  plans  for  nuclear  research.  He  traveled 
widely  and  ably  represented  the  needs  of  science  to  the  Con¬ 
gress.  In  his  dealings  with  the  scientific  community,  he  made 
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many  new  friends  and  impressed  everyone  with  the  fairness 
and  intelligence  with  which  he  approached  his  job. 

After  filling  the  position  only  a  year,  he  was  appointed  as 
a  Commissioner  by  President  Dwight  Eisenhower.  He  had  been 
in  this  position  only  a  few  months  when  there  was  a  recurrence 
of  the  cancer  which  had  first  striken  him  on  July  16,  1951,  the 
anniversary  of  the  Trinity  Atomic  Bomb  Test  in  which  he  had 
played  such  an  important  part.  He  returned  to  Minnesota  in 
January  1960  for  examination  and  treatment  at  the  University 
Hospitals,  where  he  remained  for  some  weeks  before  return¬ 
ing  to  Washington.  Here  he  received  treatments  at  the  Clinical 
Center  of  the  National  Institutes  of  Health.  When  he  left  Min¬ 
nesota,  most  of  his  old  friends  assumed  they  would  not  see 
him  again.  Yet,  on  April  6,  1960,  in  his  first  public  appearance 
since  the  previous  December,  he  was  the  Commission’s  main¬ 
stay  witness  in  an  important  congressional  hearing  concerning 
authorization  of  the  $114  million  Stanford  Linear  Accelera¬ 
tor  Project. 

Thanks  to  medical  science  and  his  own  fortitude,  the  illness 
was  controlled,  and  in  the  summer  of  1960  he  resigned  from 
the  AEG  and  returned  to  Minnesota,  weak  but  filled  with 
enormous  courage  and  determination.  He  immediately  plunged 
back  into  teaching  and  research.  The  AEC  kept  him  in  the 
“family”  as  a  consultant  after  his  resignation  and  by  fall,  when 
it  was  apparent  that  his  health  had  improved,  appointed  him 
as  a  member  of  the  General  Advisory  Committee  to  the  Com¬ 
mission,  a  position  he  held  until  his  death  in  1966. 

Virtually  every  year  the  cancer  flared  up.  Once,  it  affected 
his  larnyx,  and  for  a  long  period  he  could  talk  in  only  a  hoarse 
whisper.  On  another  occasion,  a  hip  was  afflicted,  and  there 
was  grave  danger  that  he  might  be  permanently  bedridden. 
Again  he  recovered,  and  when  he  was  well  enough  to  leave  the 
hospital,  he  refused  to  use  a  cane  and  for  a  long  time  employed 
a  golf  club  as  a  substitute,  the  head  serving  as  a  handle. 
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In  1959  Williams  was  elected  to  the  National  Academy  of 
Sciences  and  in  1963  to  the  presidency  of  the  American  Physical 
Society,  an  office  he  conducted  with  distinction  during  the 
term.  Although  no  longer  able  to  lecture  he  remained  extremely 
active  in  his  many  other  activities.  After  he  returned  to  Min¬ 
nesota  in  1960,  he  again  worried  about  the  need  for  new 
facilities  for  nuclear  research  and,  together  with  younger  col¬ 
leagues,  planned  for  a  new  accelerator  to  replace  the  aging 
Van  de  Graaff  machine  and  the  linear  proton  accelerator.  His 
dream  came  true  in  1964  when  the  Atomic  Energy  Commission 
awarded  a  new  20-MeV  “Emperor”  Van  de  Graaff  generator 
to  the  University  of  Minnesota.  This  was  housed  in  a  new 
laboratory  building  built  from  funds  provided  by  the  state 
and  the  National  Science  Foundation. 

Meanwhile,  on  the  national  scene,  he  continued  his  interest 
in  the  health  of  Midwest  physics  and  in  January  1964  was 
appointed  as  chairman  of  a  committee  to  study  how  the  Argonne 
National  Laboratory  could  be  made  more  effective  in  carrying 
out  its  mission  of  serving  the  Midwest  scientific  community. 
This  committee,  appropriately  named  “the  Williams  Com¬ 
mittee,”  arrived  at  the  recommendation  accepted  by  the  Atomic 
Energy  Commission  that  there  should  be  a  tripartite  agree¬ 
ment  between  a  group  of  universities,  the  University  of  Chicago, 
and  the  AEC  for  the  management  of  the  Argonne  National 
Laboratory.  The  new  organization  of  universities,  the  Argonne 
Universities’  Association,  Inc.,  would  have  over-all  direction 
of  policies  and  programs  for  the  laboratory,  and  the  University 
of  Chicago  would  continue  to  operate  the  laboratory.  In 
December  1965  Williams  was  named  as  the  first  president 
of  the  new  association,  a  position  he  held  until  his  unexpected 
death  a  few  months  later.  Never  willing  to  admit  defeat  and 
always  anxious  to  do  his  share  in  any  enterprise,  he  plunged 
into  the  work  of  the  new  association. 

The  new  responsibility  included  innumerable  meetings  and 
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weekly  trips  between  Minneapolis  and  Chicago.  It  was  on 
one  of  these  journeys  that  he  was  stricken  with  influenza.  Upon 
his  return  to  Minneapolis  his  condition  deteriorated,  and  a 
few  days  later  he  died  of  pneumonia.  A  dedication  of  the 
accelerator  laboratories,  naming  them  the  John  H.  Williams 
Laboratory  of  Nuclear  Physics,  had  been  planned  for  May  3, 
1966,  but,  because  of  his  unexpected  death  just  a  few  weeks 
before  the  proposed  celebration,  the  occasion  was  changed  to  a 
combination  memorial  and  dedication  ceremony. 

Throughout  the  years  he  maintained  an  interest  in  sports 
and  the  outdoors.  He  was  an  ardent  golfer  until  deteriora¬ 
tion  of  his  health  forced  him  to  give  up  the  game.  In  1932, 
while  at  Chicago,  he,  S.  K.  Allison,  and  W.  H.  Zacharaisen 
started  to  take  biennial  fall  canoe  trips  in  Quetico  Park, 
Ontario.  After  World  War  II  it  was  decided  to  schedule  the 
trips  every  year,  since  “there  was  less  time  left.”  The  group 
was  sometimes  expanded  to  six.  In  spite  of  failing  health,  he 
missed  none  of  the  annual  trips  in  the  last  six  years  of  his  life. 

He  was  an  active  member  of  the  Campus  Club  (the  Uni¬ 
versity  of  Minnesota  Faculty  Club)  and  served  two  terms  on  its 
board  of  directors.  He  is  the  only  member  in  the  history  of  the 
club  to  be  twice  elected  to  the  presidency.  As  president  of  the 
club  and  later  as  chairman  of  the  House  Committee,  he  played 
a  very  active  role  in  planning  an  expansion  of  the  club  in  the 
years  following  World  War  II.  While  he  was  a  very  hard 
worker,  he  also  believed  in  relaxation,  and  throughout  his 
career  at  Minnesota  could  usually  be  found  at  the  club’s 
billiard  or  pool  tables  immediately  following  lunch. 

He  showed  a  strong  competitive  spirit  both  in  work  and 
in  play.  He  was  known  for  his  keen  sense  of  humor  and 
thoroughly  enjoyed  a  good  story.  During  his  many  hospital 
confinements,  he  entertained  his  visitors  with  the  newest  jokes 
he  had  heard. 

Both  he  and  his  wife  were  enthusiastic  athletic  fans  and 


350 


BIOGRAPHICAL  MEMOIRS 


attended  practically  all  the  home  games  of  the  University  teams 
in  the  major  as  well  as  the  minor  sports.  He  served  on  nu¬ 
merous  all-university  committees  including,  of  course,  that  on 
intercollegiate  athletics. 

In  1958  he  was  awarded  an  Honorary  Doctor  of  Science 
degree  by  his  own  alma  mater,  the  University  of  British  Colum¬ 
bia,  and  in  1960  an  Honorary  Doctor  of  Engineering  degree 
by  the  Pennsylvania  Military  College. 

John  Williams  left  his  mark  wherever  he  went.  He  was 
known  as  an  excellent  teacher  in  both  the  undergraduate  and 
graduate  courses  which  he  taught.  His  research  was  recognized 
for  its  quality  and  significance.  He  was  a  builder  of  men  and 
laboratories.  He  distinguished  himself  as  an  administrator  and 
statesman  of  science,  as  well  as  a  counselor  to  those  who  needed 
help  of  either  a  personal  or  professional  nature.  His  office 
door  was  never  closed,  and  students  and  colleagues  were  al¬ 
ways  welcome.  He  showed  the  same  concern  for  his  graduate 
students  as  he  did  for  his  own  children.  He  was  enormously 
respected  by  those  who  worked  for  him,  not  alone  for  his  own 
accomplishments,  but  even  more  because  he  was  considerate 
and  respectful  of  his  fellow  workers  regardless  of  their  status. 
His  home  was  always  open,  and  he  and  his  wife  were  noted 
for  the  warmth  and  informality  of  their  hospitality.  Even 
without  any  of  these  accomplishments  and  attributes,  he  will 
be  remembered  for  the  example  he  set  during  his  long  illness, 
when  he  carried  more  than  his  share  of  responsibilities  and 
faced  the  world  with  a  courage  found  only  in  the  truly  great. 
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